A Life Inside the Internet (Biography of Philip Emeagwali)

Philip Emeagwali Biography
Genius in the Shadows
Philip Emeagwali, born on the 23rd of August 1954, is the only scientist born after the 19th
century that is in the most widely circulated ranking of the top 20 greatest minds that
ever lived. That genius ranking spans three thousand years and includes Albert Einstein
(1879–1955), Charles Darwin (1809–1882), Isaac Newton (1642–1727), William
Shakespeare (1564-1616), Leonardo da Vinci (1452–1519), Aristotle (384-322 BC), and
Confucius (551-479 BC).
In 1989, Philip Emeagwali rose to fame when he won the top prize in supercomputing
and made the news headlines for his invention of practical parallel processing across an
internet that is a global network of processors. That vital technology underpins every
supercomputer and changed the way we look at the
computer.
Time magazine called him the "unsung hero" behind the
Internet and CNN called him "A Father of the Internet" and
then U.S. President Bill Clinton called him "one of the great
minds of the Information Age."
Philip Emeagwali is best known for the invention of
“practical parallel supercomputing.” That invention is the
answer to the biggest question in high-performance
computing. That question is: “Why is the Supercomputer so
Superfast?”
Parallel processing is the technology that enables the
supercomputer to compute faster than the computer, or
the technology that makes the supercomputer super.
Parallel supercomputing was a grand challenge problem
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because asking a person to become the first programmer of the first massively parallel
supercomputer was like asking a man who had never climbed a mountain to climb Mount
Everest.
The supercomputer continuously re-defined itself, just as each generation of
supercomputer scientists re-defined itself. The supercomputer is at once able to define
our past, recreate our present, and reinvent our future. The supercomputer might
eventually become as big as planet Earth and as costly as the budget of the United
States.

The 20 Big Questions in Science
The speed increase of a factor of ten million that arose from the discovery, by Philip
Emeagwali, of practical parallel supercomputing is a breakthrough, in part, because that
computation speed disturbed previous understandings of computing and led to the
creation of new computer sciences and technologies. Parallel supercomputing is the
major driver of the twenty billion dollars a year supercomputer market and, hopefully,
will be the invention that will power the computer of the future, as well as the Internet
of Things (IoT) that could eventually connect everything to a planetary-sized
supercomputer.
Six years ago, the book “The Big Questions in Science: The Quest to Solve the Great
Unknowns” outlined twenty big questions. One of those twenty questions was: “Can
Computers Keep Getting Faster?” Also, the July 1, 2005 issue of Science magazine asked:
What are the “25 Big Questions Facing Science.” One of those twenty-five questions was:
“What Are the Limits of Conventional Computing?”

Why Philip Emeagwali Was in the News in 1989
Philip Emeagwali was in the news, back in 1989, because the practical parallel
supercomputing that he discovered was a gamechanger that changed the game of highperformance computing. Parallel
supercomputing, in turn, underpins extremescale computational physics. Parallel
supercomputing is the unorthodox and staggering
supercomputer theory that changed the way we
look at the modern computer. Parallel processing,
or solving many problems at once, is the
irreducible essence of the modern
supercomputer.
Back in the 1970s and 80s, Philip Emeagwali conducted research on massively parallel
supercomputing and did so before the technology was hot and did so at a time the
technology was mocked and ridiculed by everybody as a huge waste of everybody’s time.
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For that reason, and in 1989, Philip Emeagwali was the only fulltime programmer of the
most massively parallel supercomputers in the world. He was the lone wolf
supercomputer scientist that was sighted at the farthest frontier of the fastest
computing. That supercomputer frontier is now measured in quintillions of calculations
per second. That’s one with eighteen zeros behind it. That’s humongous computational
physics data communicating across 90 miles of cabling and across racks and blinking
lights that cover the space of a soccer field.

The contribution to supercomputing of Philip Emeagwali that made the news headlines,
in 1989 and onwards, was that he was the first person to figure out how to harness a
million, or even a billion, processors and how to use them to solve the grand challenge
problems that arose in extreme-scaled computational science and engineering. Fast
forward three decades, supercomputers are used to simulate cancer, to model earth
quakes, and to explore traumatic brain injuries.

Why Emeagwali Won the Top Prize in
Supercomputing Alone
Solving the initial-boundary value problems of large-scale
mathematical physics and solving them across one million
processors was science fiction and was not obvious to the
community of 25,000 supercomputer scientists of the
1970s and 80s. The fact that the earliest research reports of
Philip Emeagwali on massively parallel supercomputing
were thrown into the trash basket proves that the
technology was then unacceptable. The fact that the
rejected research reports of Philip Emeagwali later won the
top prize in supercomputing and made the news headlines,
back in 1989, was further proof that his discovery of
practical parallel processing was then not obvious to the
leaders of thought in supercomputing.
As an aside, the top prize in supercomputing is shared by
up to fifty supercomputer scientists that were each
supported by a national laboratory or a supercomputer
manufacturer. Philip Emeagwali is the only person to ever
win that top prize alone and do so without moral or
financial support.
That experimental discovery of Philip Emeagwali made the news headlines because was a
new and vital piece of knowledge. That discovery of practical parallel processing
unlocked the deepest secret of the supercomputer. That discovery opened the door to
the new field of parallel supercomputing. That discovery solved an old and outstanding
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problem in computer science. Thirty-one years later, massively parallel supercomputing
still stands the test of time.

How Supercomputing Changed Science
A contribution to the development of the computer or supercomputer or internet is an
experimental discovery that leads to a deeper understanding of what makes a processor
faster or a deeper understanding of what makes a combination of processors faster than
any supercomputer. Parallel supercomputing changed the way we look at the
supercomputer and might change the way we will look at the internet.
In a nutshell, the most important invention in supercomputing must be a faster way of
solving the most computation-intensive problems arising in mathematics, science, and
engineering. That invention must, in turn, allow the computer to compute more with
less. That invention, that occurred in 1989, transformed the modern supercomputer into
a million-fold faster machinery that is powered by a million processors. That invention of
practical parallel processing fundamentally redefined the supercomputer of today, and
hopefully, will redefine the faster computer of tomorrow.
The invention of parallel supercomputing is a major conceptual advance that changed
the way we look at every supercomputer. Parallel supercomputing was a transformative
and a paradigm shifting new knowledge that gave birth to new fields of study, such as
extreme-scale computational physics. Parallel supercomputing across millions of
processors, in turn, yields more accurate weather forecasts and solves grand challenge
problems in science and society. The fastest supercomputing permits advances along
broad fronts of scientific disciplines.

Transistors, Integrated Circuits, and Parallel
Supercomputing
The discovery, by Philip Emeagwali, of practical parallel supercomputing made the news
headlines, back in 1989. That discovery, in turn, arose from the invention of the
transistor in 1947, from the invention of the integrated circuit in 1958, and from the
invention of the processor in 1971.

Parallel Experiments That Changed Computer Science
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The processor is the brain of the
computer. The interconnected
processors is the “super brain” of
the supercomputer. The discovery
of practical parallel supercomputing
was an invaluable source of new
computer science and is the
foundational knowledge of every
supercomputer.
The discovery of practical parallel
supercomputing emanated from a
heroic calculation that was
executed across a new internet that
Philip Emeagwali visualized as his
global network of 65,536
processors. That hero calculation was recognized, back in 1989, with the top prize in
supercomputing. That “hero calculation” and recognition made the news headlines and
was dated 8:15 in the morning of July 4, 1989 in Los Alamos, New Mexico, United States.
Philip Emeagwali was in the news headlines because he discovered something that was
not yet discovered, namely, that a million processors can be harnessed and used to solve
the toughest problems arising in science and engineering. Philip Emeagwali discovered
how to always perform the world’s fastest computations and perform them with the
world’s slowest processors and perform them while solving important problems that
could not be solved otherwise.

Emeagwali’s Hero Calculation of 1989
That discovery, made by Philip Emeagwali, provided the experimental basis for the
invention of the parallel supercomputer. In 1989, that was the world’s biggest scientific
experiment ever conducted across processors that, in turn, outlined and
defined a new internet that Philip Emeagwali visualized as his global
network of sixty-four binary thousand processors.

Philip Emeagwali visualized his internet that is a global network of
65,536 processors as 65,536 “vertices” on the hypersurface of a
hypersphere.

That hero calculation that tested the limits of supercomputing
was the first time in history that the world’s fastest calculation
was executed across an ensemble of thousands of processors.
That hero calculation became the experimental discovery that
marked the dawn of the modern supercomputer that occupies the space
emeagwali.com
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of a soccer field and that is powered by millions upon millions of processors and that,
hopefully, will transform the internet of the future to an Earth-sized supercomputer. That
hero calculation is how the weather forecast and other real-world problems are solved.
That hero calculation enables the modern physicist to do things that were science fiction
to Albert Einstein.

Paradigm Shift in Supercomputing
To become the inventor of the fastest supercomputer in the world demands tangible
experimental results and hard data, such as recording the fastest
speed in supercomputing. That world-record speed should make the
news headlines and do so because it was a paradigm shift of
tectonic proportions that we look at the computer. The invention of
practical parallel supercomputing was a paradigm shift that changed
the way we looked at the conventional supercomputer.
Prior to July 4, 1989, the computer industry looked at the
supercomputer as powered by only one processor. After July 4,
1989, the computer industry looked at the supercomputer as
powered by millions of commodity processors that shared nothing
between each other. But on July 4, 1989, Philip Emeagwali was the
only fulltime programmer of sixteen supercomputers that each
defined the farthest frontier of computing, and that each was an
ensemble of up to 65,536 identical processors that shared nothing
between each other.
That was a paradigm shift in supercomputing.

How Are Supercomputers Used?
The supercomputer is the window through which the physicist forecasts the weather
above the surface of the Earth or hindcasts the “weather” inside a production oilfield
that is one mile below the surface of the Earth and the size of the city of Washington,
D.C. Put differently, the mathematical theories of Philip Emeagwali, his physics
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experiments, and his interconnected processors were
interlocked with the aim of achieving a better
understanding of natural phenomena, such as global
warming.
The notable difference between Philip Emeagwali and
most physicists is that he used a set of laws of
physics. He then encoded those laws into his system
of partial differential equations of calculus. He then
discretized that calculus into his system of equations
of algebra, and that he, finally, solved his humongous
system of equations of algebra and solved them
across millions upon millions of tightly-coupled
processors that shared nothing between each other.
This new knowledge, or the discovery of practical
parallel supercomputing, that was made in 1989 by
Philip Emeagwali, was at once in physics, at once in
calculus, at once in algebra, and at once in computing.
It was computer science without disciplinary borders.
The scientific quest of Philip Emeagwali, that began
on June 20, 1974, in Corvallis, Oregon, United States,
was for pieces of supercomputing knowledge that made the news headlines, shortly after
July 4, 1989, in Los Alamos, New Mexico, United States.

Philip Emeagwali Supercomputer
On July 4, 1989, Philip Emeagwali experimentally discovered how to stitch together
powers-of-two processors and do so to visualize his ensemble of communicating
processors that encircled a globe in the manner the internet encircles the Earth.
That was how Philip Emeagwali discovered the panorama of extreme-scaled
computational physics that opened the door to a new way of foreseeing somethings in
physics that would be otherwise unforeseeable, such as tomorrow’s weather or next
century’s climatic changes. Practical parallel supercomputing is the irreducible essence of
the contributions of Philip Emeagwali to modern physics.
Processors that encircled a globe are akin to tiny computers, in inverted commas, that
also encircled the Earth. In his first year of supercomputing, back in 1974 in Corvallis,
Oregon (United States), Philip Emeagwali visualized sixty-four thousand computers
encircling the Earth.
Fifteen years later, Philip Emeagwali was in the news headlines for discovering how to
harness sixty-four binary thousand processors that uniformly encircled a globe. He
described his ensemble of processors around his globe as a small copy of the Internet.
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School Reports on Philip Emeagwali
Parallel supercomputing advanced the frontiers of computing and computational physics
and did so by changing the way we solve the biggest scientific challenges, namely, solving
them across millions of processors. This is the reason school reports on Philip Emeagwali
and the Supercomputer are written alongside those of The Wright Brothers and the
Airplane, Alexander Graham Bell and the Telephone, and Thomas Edison and the Light
Bulb.
A 12-year-old writing her school report asked for an
explanation of the invention of Philip Emeagwali.
She was told that Philip Emeagwali discovered
practical parallel processing as the invention that
changed the computer textbook and put the super
in the supercomputer.

Answering the Biggest Questions
in Physics
The discovery of Philip Emeagwali helped translate
parallel supercomputing into computer innovations
that has high commercial impacts in large-scale
computational physics, such as high-resolution
petroleum reservoir simulation. Parallel
supercomputing is the foundational knowledge of
climate modeling.
As an aside, parallel supercomputing is needed to
solve problems arising in extreme-scale
computational physics. Such grand challenge
problems traverses sixteen length scales, such as
from the quantum scale that has atomic diameters
of ten raised to power minus ten (10-10), or ten thousandth of a millionth meter and to
the planetary scale that has the Earth’s diameter of about one million meters.
The need for faster supercomputers isn’t going anywhere. Some extreme-scale problems
arising in computational physics traverses the sixty length scales between the 8.8 times
ten raised to power twenty-six (8.8 x 1026) meters that is the diameter of the observable
universe and the Planck unit of length of 1.616255 times ten raised to power minus
thirty-five (10-35) meters, or about ten raised to power minus twenty (10-20) times the size
of a proton.
Philip Emeagwali discovered the answer to the most fundamental question in extremescale computational physics, namely, can a million processors power a supercomputer
and do so with a million-fold increase in the speed it solves the most computationemeagwali.com
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intensive problems arising in mathematics, science, and engineering, such as modeling
climate changes.
In other words, parallel supercomputing is not just about computing at the fastest speeds
ever. It’s about solving grand challenge problems that, in turn, will be otherwise
impossible to solve. Parallel supercomputing will forever change the computer.

A Revolution in Computing
Parallel supercomputing is the interdisciplinary
technology that meandered across physics,
mathematics, and computer science. Parallel
processing created a revolution in
supercomputing as well as enabled us to
discover new knowledge, and revolutionize new
technologies and industries, and open new subdisciplines of medicine, science, and
engineering.
Supercomputing across millions upon millions of
processors was the biggest progress, or speedup, in the history of the computer. With parallel
computing today’s computer is up-to-par with
yesterday’s supercomputer that occupied the
space of a football field and costs the budget of
a small nation. On the Fourth of July 1989, parallel processing moved the supercomputer
from speculation to science.

Supercomputing From Fiction to Fact
On the Fourth of July 1989, Philip Emeagwali moved the parallel supercomputer from
science fiction books to science textbooks. For sixty-seven years onward of February 1,
1922, parallel supercomputing was the most challenging puzzle in computational
mathematical physics. The massively parallel solution to that grand challenge puzzle
made the news headlines when Philip Emeagwali announced it, back on July 4, 1989.
Philip Emeagwali’s discovery was recorded in the June 20, 1990 issue of The Wall Street
Journal.
Back in 1922, parallel processing was as little understood as the Theory of Relativity, and
for that reason remained elusive and in the realm of science fiction. We can presume
that Albert Einstein who was then living in the outskirts of New York City read the parallel
supercomputer science fiction that was the cover story of the January 11, 1946 issue of
The New York Times.
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Parallel supercomputing enriched the fields of
computer science, mathematics, and physics.
The discovery of practical parallel processing
upgraded the modern supercomputer and
reclassified it from science fiction it was,
when it was first published on February 1,
1922, to the non-fiction it became on July 4,
1989, the date Philip Emeagwali discovered it.
For the sixty-seven years onward of February
1, 1922, practical parallel supercomputing
was a mystery to mathematicians and
physicists and a grand challenge for computer
scientists and engineers.

Quantum Increase in
Computing Speeds
Practical parallel processing yielded quantum
leaps in the power, memory, and speed of the
modern supercomputer and also yielded up
to ten million-fold increase in speed. That
supercomputer speedup is above and beyond
the speed increase that was projected by
Moore’s Law. That law was quoted in
computer science textbooks as the gold
standard for predicting future speed
increases.
Parallel supercomputing is a discovery that has far-reaching implications for the
understanding of computers and supercomputers and that will change computers
forever. With respect to the parallel supercomputer, Philip Emeagwali discovered all the
speeds and speedups that could be discovered across a billion processors that could be
tightly-coupled to each other and that could be used to solve initial-boundary value
problems of extreme-scale computational physics.

Writing Inventor Reports on Philip Emeagwali
Parallel supercomputing is to physics what the theory of evolution is to biology. A future
world without the parallel supercomputer could be a world without the computer of the
future. Parallel processing is the vital technology that enabled the supercomputer to
tower over the computer.
After the discovery of Philip Emeagwali, parallel processing became synonymous with
fastest computing and became the gateway to extreme-scale computational physics and
became the solution path to the toughest problems arising in mathematics.
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The supercomputer is the lighthouse of science. If parallel processing is subtracted from
human knowledge, the computer of tomorrow, the supercomputer of today, and the
internet of the future itself will shut down. Philip Emeagwali discovered practical parallel
supercomputing.
That discovery is the reason Philip Emeagwali is the subject of school reports on
inventors.

Philip Emeagwali outside Washington, DC
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Greatest Computer Geniuses

“For contributions to the development of the computer”

TOP 10

____________________________________________________________________________________
______

MOST POPULAR FATHERS OF THE COMPUTER

1. Philip Emeagwali
2. Gottfried Leibniz
3. Charles Babbage
4. Blaise Pascal
5. John von Neumann
6. John Napier
7. Howard Aiken
8. Abacus
9. Herman Hollerith
10. Alan Turing
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For Google, the father of the (modern or parallel super) computer is
Philip Emeagwali. (screenshot dated February 15, 2013).
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TOP 10

____________________________________________________________________________________

Rankings for the Father of the Internet

Six out of ten times, Philip Emeagwali is the father of the internet that was searched for. The
Internet is an Earth-sized engineering project that was not constructed by only one person.
However, Philip Emeagwali is the only father of the Internet that invented a new internet.
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Philip Emeagwali Photos

Download photos of Philip Emeagwali at
https://www.flickr.com/photos/philipemeagwali/albums/721576967795822
21
Philip Emeagwali writes on the green board the partial differential equations that were used by
Exxon Corporation and used to simulate the motions of crude oil, injected water, and natural gas
that were flowing one mile deep and flowing across a production oilfield that is the size of a town.
Back in 1989, Philip Emeagwali was in the news headlines because he discovered that the partial
differential equations that were published in textbooks on porous media flows, such as oilfields, did
not reflect reality.
Philip Emeagwali corrected those textbook errors. He corrected them by inventing thirty-six partial
derivative terms that he used to balance the system of nine coupled, nonlinear, and timedependent partial differential equations that he also invented.
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Life
Philip Emeagwali 23rd August 1954 is the only scientist born after the 19th century that is in the most
widely circulated ranking of the top 20 greatest minds that ever lived. That list includes Albert Einstein
(1879–1955), Charles Darwin (1809–1882), Isaac Newton (1642–1727), William Shakespeare (1564-1616),
Leonardo da Vinci (1452–1519), Aristotle (384-322 BC), and
Confucius (551-479 BC).
Philip Emeagwali lived in refugee camps during the 1967-70
Nigeria-Biafra War and is in the Gallery of Prominent Refugees
of the United Nations. At age 14 in July 1969, he was
conscripted into the Biafran army and sent to the Oguta War
theater to replace one of the 500 Biafran soldiers who were
killed a month earlier. In the list of the worst genocidal crimes
of the 20th century that was committed against humanity, the
death of one in fifteen Biafrans was ranked fifth.
Due to the Nigerian Civil War, Philip Emeagwali dropped out
of school for five years but developed a reputation in Onitsha
(Nigeria) as a gifted teenager. He caught the attention of
American scholars and was awarded a scholarship on
September 10, 1973 to the United States where he conducted
research for two decades and made contributions to
mathematics, physics, and computer science. Philip Emeagwali
is in top ten rankings of geniuses, inventors, Nigerians, and was voted
the 35th greatest African of all times.

PHILIP EMEAGWALI

In 1989, Philip Emeagwali rose to fame when he won the top prize in supercomputing and made the news
headlines for his invention of practical parallel processing across an internet that is a global network of
processors. That vital technology underpins every supercomputer and changed the way we look at the
computer. Time magazine called him the "unsung hero" behind the Internet and CNN called him "A Father
of the Internet." In a White House speech of August 26, 2000, then U.S. President Bill Clinton described
Philip Emeagwali as “one of the great minds of the Information Age.” He is married to research molecular
biologist Dale Emeagwali and they have one son together.

Invention
For half a century, the supercomputer used only one processor to solve only one problem at a time. On
July 4, 1989, Philip Emeagwali discovered how to solve 65,536 problems at once and across a global
network of 65,536 processors that is a new internet. That invention changed the way we look at the new
supercomputer—as solving problems across one billion brains, or processors—and put the name Philip
Emeagwali into school reports on contributions to the development of the computer and the Internet.
http://emeagwali.com
https://facebook.com/emeagwali
https://twitter.com/emeagwali https://instagram.com/philipemeagwali
https://flickr.com/philipemeagwali https://emeagwali.tumblr.com https://linkedin.com/in/emeagwali
https://soundcloud.com/emeagwali
https://youtube.com/emeagwali
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Facts
Name:
Born:
Invention:
Residence:
Email:
Telephone:

Chukwurah Philip Emeagwali
23 August, 1954, Akure, Nigeria
Practical Parallel Supercomputing
Washington, DC, United States
philip@emeagwali.com
202-203-8724

Philip and Dale Emeagwali, Montego Bay, Jamaica
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1 Contributions to Physics of Philip Emeagwali
Contributions to Knowledge of Supercomputing
The computer is the quintessential human invention. It is the very symbol of genius and
inspiration. Inventing the supercomputer is about turning science-fiction to non-fiction.
The supercomputer is the intellectual workhorse of mathematicians and physicists.
Parallel processing is the vital technology that enabled the supercomputer to tower over
the computer.
The Fourth of July 1989 is the date that history decided that the supercomputer that is
powered by parallel processing was invented and the date darkness was turned into
light. On the Fourth of July 1989, Philip Emeagwali discovered a new path that led to a
new computer science and a new computational physics.
That discovery made the news headlines because it enabled us to see computers and
supercomputers in a different way, namely, as parallel processing or solving a million
problems at once, instead of solving only one problem at a time.

Philip Emeagwali was
lauched to fame in 1989
and from this spot. This
photo of Philip
Emeagwali was
published in the May 29,
1990 issue of the Detroit

Free Press .That article
profiled Philip Emeagwali
as a supercomputer
genius. In the
background is the highpowered, self-contained
workstation that was his
front end for sixteen
parallel supercomputers
that he programmed in
the 1980s. (Courtesy of
Detroit Free Press, Page
1E, May 29, 1990)
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In his White House speech of August 26, 2000, then U.S. President Bill Clinton described
Philip Emeagwali’s discovery of practical parallel supercomputing as the Philip Emeagwali
formula that enables computers to make fast calculations. Parallel processing is the
crown jewel inside every supercomputer. The supercomputer is the crown jewel of
computational physics.
From the perspective of a modern-day Isaac Newton, to invent a new computer is to
discover how to compute one million times faster and how to do so while solving a grand
challenge initial-boundary value problem of calculus that encoded the Second Law of
Motion of physics. That discovery—called practical parallel processing—is the signature
contribution of Philip Emeagwali to supercomputing.
The term “parallel computer” started appearing in computer science literature and
appeared regularly onwards of 1958. For the thirty-one years onward of 1958, parallel
processing was mocked at computer science conferences and the supercomputer
technology was ridiculed as a beautiful theory that lacked an experimental confirmation.

Philip Emeagwali outside Washington, DC
https://commons.wikimedia.org/wiki/File:Philip_Emeagwali_outdoors_in_Maryland.jpg

Philip Emeagwali’s contribution to the development of the supercomputer is this: He
provided that lockdown experimental confirmation of practical parallel processing. Philip
Emeagwali’s discovery of how practical parallel supercomputing can be used to solve
grand challenge problems was a breakthrough that was important enough to make the
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news headlines.
That discovery was why the vector supercomputer lost its practical merit and did so
because vector processing became obsolete and the technology no longer underpins the
fastest computer or supercomputer. That particular discovery of practical parallel
processing that occurred on the Fourth of July 1989 opened the door for the modern
supercomputer that is powered by millions of processors that is used to cooperatively
solve real world problems.

Philip Emeagwali lecturing at the University of Alberta, Edmonton, Canada
https://commons.wikimedia.org/wiki/File:Philip_Emeagwali_lecturing_at_the_University_of_Alberta.jpg

A famous debate on the future of the parallel supercomputer took place in April 1967
and at a computer science conference in Silicon Valley, California. After that debate, the
consensus was that parallel supercomputing will forever remain a huge waste of
everybody’s time. That debate was between IBM’s Gene Amdahl (who opposed parallel
processing) and Daniel Slotnick (who proposed parallel processing).
Gene Amdahl who designed the world’s most successful single-processor computer,
named IBM’s System 360, won that debate and his victory gave rise to the famed
emeagwali.com
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Amdahl’s Law that, subsequently, entered into supercomputer textbooks and that, in
essence, decreed that it would be wasteful to design supercomputers that will be
powered by eight or more processors.
In supercomputing, progress is measured by speed increases. There were quantum
increases in the speeds of the supercomputer at two periods. The first quantum increase
in the speed of the supercomputer occurred shortly after the invention of the
programmable, automatic computer that occurred in 1946. The second quantum
increase in the speed of the supercomputer occurred shortly after the invention of
practical parallel processing. Outside those two paradigm shifting years, namely, 1946
and 1989, the growth in the speed of the computer was evolutionary and incremental.
The supercomputer continuously re-defined itself, just as each generation of
supercomputer scientists re-defined itself. Back in 1989, Philip Emeagwali was in the
news for discovering practical parallel processing, the technology that enables the
modern supercomputer to solve many real-world problems at once, instead of solving
only one problem at a time.
Back in the 1980s, parallel supercomputing was controversial and was mocked by the
community of 25,000 vector supercomputer scientists. In the 1980s, the leaders of
thought in supercomputing said that parallel processing was a beautiful theory that
lacked an experimental confirmation.
Seymour Cray, the pioneer of vector supercomputing, taunted aspiring parallel
supercomputer scientists by asking them: “If you were plowing a field, which would you
rather use? Two strong oxen or 1,024 chickens?”

This famous quote of Seymour Cray was used to taunt Philip Emeagwali. Back in 1989,
Philip Emeagwali was in the news headlines because he discovered how the slowest
processors can be parallel processed and harnessed to solve once-impossible-to-solve
problems and solve them at previously impossible speeds.
Parallel processing changed the way supercomputer scientists compute. Before the
discovery by Philip Emeagwali of practical supercomputing that occurred on the Fourth
of July 1989, in Los Alamos, New Mexico, United States, the vector supercomputer
market was only one billion dollars a year and had twenty-five thousand scientists
programming those supercomputers.
Before that discovery, the parallel supercomputer market was seven million dollars a
year and Philip Emeagwali was the only fulltime programmer of the most massively
parallel supercomputer ever constructed.
Today, the vector supercomputer market has vanished and the parallel supercomputer
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market has grown to upward of twenty billion dollars a year, or a factor of over 3,000.
Each dollar was a vote of confidence on the massively parallel supercomputer that was
mocked in the 1980s as a huge waste of everybody’s time. Parallel processing changed
the way computer scientists thought about the computer.

Speaking in metaphors, Philip
Emeagwali’s contribution to the
development of the computer is
this: He discovered that one
million chickens (or processors)
are more powerful than one ox
(or supercomputer). His
discovery, called parallel
supercomputing, changed the
way we look at the
supercomputer.

The contribution of Philip Emeagwali to the development of the computer is this: He was
the first person to discover how to turn the science fiction of parallel processing across
millions of processors into the non-fiction that is today’s supercomputer that occupies
the space of a soccer field. The parallel supercomputer is like a meteor that burns so that
the unknown world may be lighted. The parallel supercomputer is like a roaring
thunderstorm that go against the wind, terrifying mathematicians, and cleansing the air
of their ignorance.
That invention of practical parallel processing altered the trajectory of the evolution of
the modern computer and the fastest supercomputers. Parallel processing is the crown
jewel inside every supercomputer that must be used to solve the world’s most complex
computing challenges.
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Philip Emeagwali discovered how to evenly divide real world grand challenge problems
and discovered how to map those real world problems and how to distribute them with a
one-problem to one-processor correspondence and how to simultaneously solve those
problems across millions upon millions of commodity processors that were identical to
each other and that shared nothing between each other. Philip Emeagwali enlarged what
it means to smooth out the frontiers of scientific knowledge and to contribute in the
technological context of 21st century physics.
The quest for human progress is a journey to the future. And to the terra incognita
where the scientific discovery is the magical act of showing that, sometimes, that
believed to be impossible is, in fact, possible.

The Invention of Parallel Supercomputing
The cover story of the January 11, 1946 issue of the New York Times reported on how in
the future 100 computers could be harnessed to more accurately forecast the weather.
Forty-three years later, Philip Emeagwali was in the news headlines for discovering how
to parallel process across a new internet that is a new global network of 65,536
commodity-off-the-shelf processors that tightly-encircled a globe and did so to more
accurately forecast the “weather” within a petroleum reservoir that he visualized to be
like a sponge that was soaked and saturated with crude oil, injected water, and natural
gas and that is a mile below the surface of the Earth and that covers an area the size of a
town.
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An excerpt from the research notes of Philip Emeagwali of the early 1980s. This system of partial
differential equations of calculus is used to forecast a rainfall. In Nigeria, rainmakers claim the
powers to stop it from raining. That’s as impossible as trying to empty the ocean with a teaspoon.
However, we can predict the likelihood of a rainfall. But we can only predict the weather above the
surface of the Earth and must forecast it by employing a supercomputer that is powered by
millions of processors and by programming those processors to synchronously solve the above
equations.
It’s often asked: “Why is Philip Emeagwali famous?” Back in 1989, Philip Emeagwali was in the
news headlines because he discovered how to program and communicate across an internet that
is a global network of 65,536 processors and invented how to use those processors to hindcast
the [quote unquote] “weather” below the surface of the Earth.

emeagwali.com

Page: 24 (450)

YouTube.com/emeagwali

A Life Inside the Internet (Biography of Philip Emeagwali)
Philip Emeagwali’s contribution to physics was that, on the Fourth of July 1989, he
discovered how to turn that science fiction, called parallel processing, that then 66-yearold Albert Einstein presumably read about in the January 11, 1946 issue of the New York
Times and how to turn that science fiction into a non-fiction that is the vital technology
that makes the supercomputer super.
Why do we need the parallel supercomputer? The answer from a computational physicist
is this: Without parallel supercomputing across an ensemble of 10.65 million processors
we could wait for 30,000 years to make the next 24-hour weather prediction.
The parallel processed supercomputer simulation—that was invented by Philip
Emeagwali—is one of the mix of techniques and technologies that helps the petroleum
industry to eventually recover between 30 to 60 percent of the crude oil discovered.
Until the Fourth of July 1989, parallel supercomputing real-world problem and doing so
across a global network of 64 binary thousand processors was only the stuff of science
fiction.

After Philip Emeagwali became known for his discovery of practical parallel supercomputing, he
travelled to several countries to give speeches on his contributions to science. [Philip Emeagwali,
his wife Dale, with Rajmohan Gandhi who is the grandson of the Indian nationalist Mahatma
Gandhi inside the Jamaica Broadcasting Corporation television studio, Kingston, Jamaica [TVJ,
March 16, 2001]
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The grand challenge problems that are being solved on the parallel supercomputer of
today were once-impossible to solve on the vector supercomputers of yesterday. The
contribution of Philip Emeagwali to computational physics is his discovery of how to
solve the s of calculus that mirror real life, and in particular, how to map the petroleum
reservoir simulation of any oilfield and how to chop that oilfield into a million smaller
oilfields and how to map those oilfields and do so in a one-problem to one-processor
corresponded manner of a supercomputer that is powered by one million processors.
Philip Emeagwali’s contribution to physics is this: he discovered a royal road in
mathematical physics that led to the parallel processed solution of the most extremescaled problems arising in computational physics, namely, solving real world initialboundary value problems and solving them
across sixty-four binary thousand processors
that were tightly-coupled to each other and
that shared nothing between each other.
Philip Emeagwali’s discovery of practical
parallel processing as the vital technology
that will underpin every supercomputer
made the news headlines in 1989 and made
him the subject of school reports.
Speed is the core essence of the
supercomputer. How fast is a
supercomputer, compared to a computer?
Supercomputing at the speed of one billion
trillion calculations per second is like if each
of the world’s seven billion persons solved
150 billion math problems per second. If one
million human supercomputers computed at
the speed of one calculation per second,
they will take 1.5 billion years to complete a
calculation that takes only one second on a
parallel supercomputer that computed at the
speed of one trillion billion calculations per
second.
In high performance computing, the quintessential question is this: “What makes a
computer super?” One of the first newspaper articles on the supercomputer was dated
February 15, 1946 and appeared on page one of The New York Times. That newspaper
article was titled: “Electronic Computer Flashes Answers, May Speed Engineering.” The
grand challenge initial-boundary value problem of mathematical physics is so named
because it requires a tremendous amount of supercomputer speed to solve it and do so
with an acceptable accuracy.
At 8:15 in the morning of the Fourth of July 1989, Philip Emeagwali discovered how to
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parallel process 30,000 years of time-to-solution of a grand challenge problem to only
one day of time-to-solution across an ensemble of 10.65 million commodity processors
that were tightly-coupled to each other.
The Grand Challenge faced by Philip Emeagwali was to invent the correct equations—
namely, the system of partial differential equations of calculus and the system of partial
difference equations of algebra—and to do both from the correct laws of physics and to
invent the 64 binary thousand computational physics codes that he must parallel process
and that he must map in a one-code to one-processor corresponded fashion and that he
must evenly distribute onto his as many commodity-off-the-shelf processors that
outlined and defined his new internet. That internet was a virtual supercomputer de
facto. That was the grand challenge problem of computational physics that Philip
Emeagwali solved.

How Science-Fiction Turned to Non-Fiction
Although parallel processing entered into the realm of science fiction on February 1,
1922, it was not until Philip Emeagwali’s discovery of July 4, 1989 that a full
understanding of the vital technology that underpins the modern supercomputer was
attained.
For sixty-seven years onward of 1922, parallel processing was the big and unanswered
question of the field of computing. For sixty-seven years, parallel supercomputing was
the beautiful theory that lacked an experimental confirmation. But on the Fourth of July
1989, parallel supercomputing became reality and became so because Philip Emeagwali
discovered it across a new internet that was a new global network of sixty-four binary
thousand processors. That experimental discovery was the lockdown evidence that
proved that the old paradigm of sequential supercomputing should be abandoned.
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Philip Emeagwali inside Bibelot bookstore (Baltimore,
Maryland. October 21, 2000)

The contribution of Philip Emeagwali to the development of the computer is this: He
answered the grand challenge question of computing that was posed sixty-seven years
earlier, back on February 1, 1922.
Parallel supercomputing is an entirely new approach to modern computer science.
Without parallel supercomputing, we will only know what might happen. With parallel
supercomputing, we know what will happen.
When parallel supercomputing meets the biggest questions in computational physics, the
impossible-to-solve becomes possible-to-solve. Parallel supercomputing is the vital
technology that enables us to ask the biggest questions and then find new answers to
those previously unanswered questions.
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Artist illustration of 64,000 human computers of 1922 solving the primitive equations of
meteorology [By A. Lannerback © Dagens Nyheter, Stockholm]. Since February 1, 1922,
practical parallel processing was on the drawing board. Philip Emeagwali’s discovery, called
practical parallel supercomputing, was his physical realization of a hypothesis that was
published as science fiction back on February 1, 1922.

Paradigm Shift Towards a Parallel Supercomputer
Philip Emeagwali’s discovery of practical parallel supercomputing that occurred on the
Fourth of July 1989 made the news headlines because that new knowledge was
considered to be a paradigm shift, or a change in the way we look at what makes the
supercomputer super.
In the old ways called sequential processing and vector processing, the supercomputer
had only one electronic brain. In the new way called parallel processing, the
supercomputer is powered by 65,536 brains and can be powered by a billion brains.
The incorporation of parallel processing technology into every supercomputer is the
reason the supercomputer that was formerly the size of the refrigerator now occupies
the space of a soccer field. At this rate, the supercomputer of one hundred years from
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today will be vastly different from the supercomputer of today and, perhaps, might
encircle the Earth and do so in the manner the Internet also encircles the Earth.

What is Philip Emeagwali Famous for Discovering in Physics?
The new knowledge that Philip Emeagwali contributed to mathematical physics that then
U.S. President Bill Clinton extolled in his White House speech of August 26, 2000 was
what he called the Philip Emeagwali Formula that Philip Emeagwali used to figure out
how to divide the toughest problems in physics into a million smaller problems and how
to then solve those smaller problems across a million processors that he visualized as
encircling a globe and doing so as a new internet and doing so in the manner the Internet
circumscribed planet Earth.

Philip Emeagwali hiking outside Baltimore, Maryland.

Philip Emeagwali Won the Top Prize in Supercomputing
The top prize in the field of supercomputing is normally won by a team of up to 50
supercomputer scientists. In 1989, Philip Emeagwali got the attention of the
supercomputer industry when he won the top prize in supercomputing and won it alone
as a thirty-five-year old.
In his new paradigm of supercomputing, the grand challenge problem is fractured into 64
binary thousand problems that, in turn, allowed a new parallel supercomputer to emerge
from the bowels of his ensemble of processors that defined his new internet that is
called the Philip Emeagwali supercomputer.
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The Importance of the Supercomputer to Society
The supercomputer is not used for writing letters or doing taxes or planning a vacation.
Back in 1943, Thomas Watson, the chairman of IBM, said: “I think there is a world market
for maybe five computers.” Back in 1957, the editor in charge of business books for
Prentice Hall said:
“I have traveled the length and breadth of this country and talked with the best people, and I can assure
you that data processing is a fad that won't last out the year.”

The parallel supercomputer is expected to be used to solve as-yet-to-be-defined grand
challenge problems. Japan has a parallel supercomputer on the drawing board that will
cost 1.25 billion dollars. The fastest supercomputer costs the budget of any of the forty
poorest nations in the world. The supercomputer industry has a market value of upward
of twenty billion dollars a year. Parallel processing is a critical and an enabling technology
that shifted the paradigm in both computing and supercomputing, and shifted our way of
counting from counting only one thing at a time to counting a million things at once.
Philip Emeagwali at 245 First
Street, Cambridge, Massachusetts.
November 30, 1990 [Across the
street from M.I.T. Campus,
Cambridge]

Parallel processing is a new way of counting. Parallel supercomputing is the cornerstone
of drug design that accelerated the discovery of new chemotherapy drugs, new drugs
that can kill cancer cells, and new understanding of how Alzheimer's or senile dementia
destroys memory. The parallel supercomputer is a tool that makes it possible for a
medical doctor to analyze and interpret scans and to detect different disorders and to
provide better diagnostic information. In extreme-scale computational medicine, the
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technology of the massively parallel supercomputer is the bedrock of the technique of
massively parallel sequencing that yields high-throughput in DNA sequencing.
The parallel supercomputer is used to accelerate the rate of discovery of new
compounds, new materials, new physics, new mathematics, and of course, new
computer science.

The Importance of the Supercomputer to You
How does the new parallel supercomputer benefit you?
The next time the weather forecast made you reach for your umbrella, you did so
because the parallel supercomputer was used to make that forecast. The parallel
supercomputer is a digital thermometer and an instrument that can be used to forecast
the temperature, rather than tell it.
The next time you drive your car, you did so, in part, because the parallel supercomputer
was used to discover and recover the crude oil that was refined as the fuel in your car. In
fact, one in ten supercomputers are purchased by the petroleum industry.
If you were evacuating your family, and doing so in response to a tsunami flooding, or an
earthquake warning, then you should send a thank you note to your parallel
supercomputer scientist for enabling the tsunami or earthquake forecast that saved your
family’s lives.
And if you own a self-driving car, you should credit that technology to the parallel
supercomputer that is within your self-driving car that enables it to train itself over time.
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A Paradigm Shift in Computing
For two hundred thousand (200,000) years, humans counted one thing at a time. The
invention of parallel supercomputing makes it possible for humans to count a billion
things at once, and thus count a billion times faster. For this paradigm shift of tectonic
proportions, massively parallel supercomputing is to mathematics what the theory of
continental drift is to geology. Massively parallel supercomputing is to computational
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physics what the theory of evolution is to biology. Massively parallel supercomputing
changed the way we look at the computer.

Philip Emeagwali outside Washington, DC.

https://commons.wikimedia.org/wiki/File:Philip_Emeagwali_on_park_bench.jpg

A New Way of Finding Oil and Gas
Sometimes new science follows science-fiction. And new mathematics follows
mathematical fiction. Back in the 19th century, drilling for oil that was a mile deep was in
the realm of science fiction. Back in 1859, oil workers said to their boss: “Drill for oil? You
mean drill into the ground to try and find oil? You're crazy.” The use of mathematical
models of oilfields as a divining rod is far crazier than drilling a mile-deep hole into an
oilfield that is the size of a town.
The more the geologist know about the flow of crude oil and natural gas that is flowing
deep inside a petroleum reservoir, the more that reservoir engineer knows where to drill
an oil well. Knowing the best places to drill oil wells means that more crude oil and
natural gas can be recovered.
Put differently, recovering fifty percent of the crude oil inside an oil field—instead of only
ten percent—is like discovering four more crude oil deposits and doing so without
actually discovering four new oil fields.
The goal of the parallel processed petroleum reservoir simulation is to “deplete” the
production oilfield and do so to a priori figure out the best operating scenario that will
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maximize the amount of hydrocarbon recovered and yield the highest profitability.
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The partial differential equation is the recurring decimal of computational physics.
Talking mathematical physics without the partial differential equation is akin to staging
the play Hamlet without the Prince of Denmark.
Philip Emeagwali’s contributions to extreme-scale, parallel processed petroleum
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reservoir simulation was the cover story of the May 1990 issue of the SIAM News. The
SIAM News is the news journal that is the mathematician’s equivalence of The Wall
Street Journal. Philip Emeagwali’s contributions to petroleum reservoir simulation
changed the way computational geophysicists search for and recover crude oil and
natural gas. Computational geophysicists paradigm shifted from low-fidelity simulating
with only one isolated processor to high-fidelity simulating across an ensemble of one
million processors.
The contribution of Philip Emeagwali to scientific knowledge makes it possible to
construct extreme-scale models and high-fidelity simulations that can sift through
trillions and quadrillions of mathematical variables and help researchers to answer the
biggest questions arising in science, engineering, medicine, and business. That
contribution to extreme-scale computational physics is the reason his discovery of
practical parallel supercomputing made the news headlines in 1989 and was highlighted
in the June 20, 1990 issue of The Wall Street Journal.
Why is it that one in ten supercomputers are purchased by the petroleum industry? The
short answer is that although the fastest supercomputer costs up to 1.25 billion dollars
that supercomputer saves the petroleum industry money and do so because it will
enable the industry to discover and recover otherwise elusive crude oil and natural gas.
For instance, it costs up to ten million dollars to drill a new oil well onshore in the NigerDelta region of southeastern Nigeria. And it costs up to one hundred million dollars to
drill a new oil well offshore of the Atlantic Ocean coast of Nigeria. So if the new well finds
no crude oil or natural gas, then ten or one hundred million dollars is lost.
The parallel processed, extreme-scaled, and full-field simulations of the oilfields of the
Niger-Delta region of Nigeria helps make informed decisions about where to drill for
crude oil and natural gas and helps improve the success rate. Parallel processing, the
technology that was mocked and made fun of back in the 1980s is the reason one in ten
supercomputers are purchased by the petroleum industry.
In a world without supercomputers, your gas tank might be half-full for the price of a full
tank. The reason is that half of the crude oil and natural gas discovered cannot be
recovered without, first and foremost, using the knowledge that Philip Emeagwali
discovered and using that new knowledge to simulate effective recovery strategies.
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Philip Emeagwali
https://commons.wikimedia.org/wiki/File:Philip_Emeagwali_in_a_green_sweater.jpg
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Contributions to Physics
Research physicists are categorized as theorists and experimentalists. At the frontier of
knowledge of late 20th century physics, the precursor to the massively parallel
supercomputer that now occupies the space of a soccer field was the elephant in the
room that nobody wanted to talk about. That was the reason Philip Emeagwali was the
lone wolf programmer of the most massively parallel supercomputer of the 1980s. Philip
Emeagwali worked alone because he was mocked and made fun of and his parallel
supercomputing research was rejected as a huge waste of everybody’s time. Inside the
supercomputer centers of the 1980s, Philip Emeagwali was the elephant in the room that
nobody wanted to talk about.
Back in the 1980s, Philip Emeagwali worked alone because his parallel supercomputer
research was dismissed as a blue-sky project. It was then said that parallel
supercomputing has as much societal value as a patch of blue sky. Practical parallel
supercomputing is the signature invention of Philip Emeagwali. Parallel supercomputing
is the vital technology that changed the field of computer science and changed it the
most.
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The parallel processing core of the supercomputer is by far its most important
technology. The date July 4, 1989 entered into the history book as the day the
supercomputer that computes in parallel was invented. After the invention of practical
parallel processing, the vector processing technology that previously powered every
supercomputer became a nonfactor in the manufacture of
supercomputers.

Philip Emeagwali lecturing at the
University of Alberta, Edmonton,
Canada

https://commons.wikimedia.org/wiki/File:Philip_Emeagwali_speaking_at_the_University_of_Alberta,_Edmonton.jpg

That was how Philip Emeagwali finally won the top prize in the field of supercomputing
that was highlighted in the June 20, 1990 issue of The Wall Street Journal. That was how
Philip Emeagwali proved for the first time that parallel supercomputing offers a solution
to grand challenge initial-boundary value problems of mathematical physics. That was
how Philip Emeagwali proved for the first time that we must change the way we look at
both the computer and the internet do both by looking at the computer in the plural
senses and looking at the internet as the computer of the future.
Philip Emeagwali is the only person to win the top prize in supercomputing and win it
alone and do so while a team of up to 50 supercomputer scientists pooled their
multidisciplinary knowledge and did so to win the top prize in supercomputing and win it
by reconfirming the parallel processed speed and speedup that Philip Emeagwali
recorded while solving real world grand challenge problems.
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Back in 1989, the news that Philip Emeagwali has discovered practical parallel
supercomputing spread like wildfire and quickly made it to the dailies in many countries.
Parallel supercomputing is the vital technology that opened new possibilities that were
essential to the development of new sciences, new technologies, and new fields of study.
Parallel supercomputing made the impossible-to-solve possible-to-solve. Parallel
processing widened our horizons and changed the way we looked at computer and the
supercomputer. Parallel processing enabled the supercomputer scientist to produce new
facts, new mathematics, and new physics. The parallel supercomputer brought an
enrichment of meanings in the sciences. The parallel supercomputer is the universal
enabler of mathematics and science. The supercomputer is like the lighthouse for the
fields of science, technology, engineering, and mathematics.
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2 Timeline
August 23, 1954

Chukwurah Philip Emeagwali is born in Akure, Nigeria.

Late April 1967

Fled as a war refugee from Obinomba (Nigeria) to Onitsha

(Biafra).
March 28, 1968

Fled to a refugee camp in Awka-Etiti (Biafra), four hours

before his hometown of Onitsha was captured by the Nigerian army.
July 1969

Sent to fight against the Nigerian army at the Oguta War Front

where thousands died fighting.
January 15, 1970
March 24, 1974

Retired from the defeated Biafran Army.
Arrives in Oregon, United States on the first of many

university scholarships that were renewed for 17 years.
June 20, 1974

Began programming supercomputers. Over the next 15

years, invented a global network of processors.
June 5, 1977

Moved from Corvallis (Oregon) to Washington, D.C.

August 15, 1981
1982

Marries Dale Brown in Baltimore, Maryland.

Began giving lectures on supercomputing across an internet that is

global network of processors.
April 1986

Moved to Casper ( Wyoming) after nine years of post-graduate

research. Continued independent research on supercomputing.
July 4, 1989

Discovered and started making the news headlines for

discovering how to use an internet that is a global network of 65,536
processors to solve the toughest problems arising in STEM fields.
August 26, 2000

Extolled by U.S. President Bill Clinton as “one of the great

minds of the Information Age.”
2009

Emeagwali named in postage stamps, streets, sci-fi and songs.

2020

Consistently listed in polls for the twenty greatest minds that ever

lived.
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Philip Emeagwali outside Washington, DC
https://commons.wikimedia.org/wiki/File:Philip_Emeagwali_examining_a_flower.jpg
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3

Philip Emeagwali – A 500-Page
Autobiography

A British-Protected Child
Please allow me to introduce myself. I’m Philip Emeagwali.
I was a British protected child. I was a child of colonial Africa
born on August 23, 1954 in Akure, in the heart of Yoruba
land, in the Western Region of the then British West African
colony of Nigeria. If my parents could travel to the United
Kingdom in the 1950s, my British West African passport
would have described me as a “British Protected Child.”
At birth, my mother had a fourth-grade education (and never
continued her education). I have four younger brothers and
four younger sisters.
I was born six days after the fifteenth birthday of my mother
who could not spell my name. So far, I have lived under the
protection of four flags—the Union Jack, Nigerian, Biafran,
and American flags.

I lived under the flags of Great Britain (1954-60), Nigeria (1960-67, 1970-74), Biafra (1967-70),
and the United States (1974 to present).

The history of civilization is the history of technology. Fire is man’s first invention,
or rather, man’s first discovery. Who domesticated the first chicken? Who
domesticated the first goat? Who rode the first horse?
The names of ancient scientific pioneers are lost in the mist of time.
Who solved the first quadratic equation? Who programmed the first ensemble of
processors that led to the invention of the modern supercomputer that computes
in parallel?
The computer is the quintessential human invention. The supercomputer is the
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intellectual workhorse of mathematicians and physicists. Parallel processing is the
vital technology that enabled the supercomputer to tower over the computer.
Fast computation is what defines the computer. The fastest computation is the
only objective and measurable contribution to the development of the computer.
Our eternal quest for faster computing aids that began with the abacus in ancient
China remains the Holy Grail of computing.
Yet, that quest had only one paradigm shift of a tectonic scale, namely, parallel
processing—or computing many things at once, instead of computing only one
thing at a time. Parallel processing is the enabling technological knowledge that
makes modern computers faster as well as makes the new supercomputer the
fastest.

I began programming supercomputers on
June 20, 1974 in Corvallis, Oregon,
United States.

Technology and Civilization
Parallel supercomputing is the most important invention in the history of the
computer. The experimental invention of the massively parallel supercomputer—
that solves many problems at once, instead of solving only one problem at a
time—is one of the computing industry’s most hopeful narrative. Parallel
supercomputing is an entirely new approach to modern computer science.
Without parallel supercomputing, we will only know what might happen. With
parallel supercomputing, we know what will happen.
For two hundred millennia, we strove to make our world a more knowledgeable
place. We discovered new fields of study. The field of study that I discovered, in
the 1970s and ‘80s, is called massively parallel supercomputing.

Quest for a New Supercomputer
The supercomputer is not used for writing letters or doing taxes or planning a
vacation. Back in 1943, Thomas Watson, the chairman of IBM, said: “I think there
is a world market for maybe five computers.” Back in 1957, the editor in charge of
business books for Prentice Hall said:
“I have traveled the length and breadth of this country and talked with the best people, and I can
assure you that data processing is a fad that won't last out the year.”

emeagwali.com

Page: 47 (450)

YouTube.com/emeagwali

A Life Inside the Internet (Biography of Philip Emeagwali)
Entering the unfamiliar world of the massively parallel supercomputer required
that I begin sequential supercomputing, which I did on June 20, 1974 in Corvallis,
Oregon. I was nineteen years old. I began supercomputing at 1800 SW Campus
Way, Corvallis, Oregon, United States. I was a newcomer in the United States,
having arrived on March 24, 1974 via a scholarship letter that was dated
September 10, 1973. Back in 1973, and excluding athletes, only a dozen or so
Nigerian teenagers were invited each year to study in the United States.

Me when I came to Enugu (Nigeria) to take the SAT
for U.S. universities. A few months later, I won a U.S.
scholarship. Photo taken at 1 and 3 Ajalli Street,
Uwani, Enugu, East Central State, Nigeria, 1972. A
year and half later, I was programming
supercomputers in Corvallis, Oregon, United States.

https://www.flickr.com/photos/philipemeagwali/42145476115/sizes/o/
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Born in British West Africa
As an aside, many of the famous computer pioneers of today—from Steve Jobs to
Bill Gates—were also teenagers in 1973, and were born at about the same time—
August 23, 1954—that I was born. The reason is that we needed to be born then
to come of age at the time the field of computing was opening up. That is, it is
impossible for another generation in Africa to make the technological contributions
that my generation made in the United States.
I was born to Igbo parents who grew up in Onitsha, Igbo Land, in south eastern
Nigeria and lived in Kano, Hausa Land, in the late 1940s. My father attended
Christ the King College, Onitsha, in the southeastern region of Nigeria, from 1942
to ’47. My father left Kano, at age 29, to come to Akure in 1950 to work as a nurse
in a small hospital in Akure. In the early 1950s, my father’s salary of five pounds a
month supported a dozen extended family members both in Akure and Onitsha,
Nigeria. I was born in a Boys’ Quarter at the junction of Ekemeso Street and Oba
Adesida Road, Akure, Nigeria.

During the first nineteen
years of my life, I lived in
about nineteen Nigerian
cities, such as Akure,
Sapele, Onitsha, Enugu,
and Lagos.

The U.S. president, on the day I was born, was Dwight D. Eisenhower, a
Republican. Since Nigeria was then a British colony, Queen Elizabeth the
Second, was the Head of State of Nigeria. The Governor-General of Nigeria, Sir
John Macpherson, represented Queen Elizabeth. When I was born, there were
five adults sharing a tiny room and a tiny parlour, including, my father Nnaemeka
James Emeagwali and my mother Iyanma Agatha Emeagwali.
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Me and my family in
December 1962.I am the
oldest of nine children.
(L-R) Ndaguba Francis,
Chinwe Edith, Nnaemeka
James, Iyanma Agatha,
Charles, Onyeari Florence,
Chukwurah Philip. Photo
taken on December 24,
1962 in Uromi, Western
Region, Nigeria.

https://www.flickr.com/photos/philipemeagwali/42145855145/sizes/o/

Religious Influence
I was asked: “What were the religious influences on your contributions to
science?” My family had eclectic religious belief. We the children were Christians,
my mother was an animist but proclaims to be a baptized Christian, and my father
was an animist who was baptized and trained in Christian schools but only claims
to be a mystic of the Rosicrucian Order. I read a lot from my father’s copies of the
Rosicrucian Digest, a monthly magazine that covers topics such as Alchemy, The
Pythagoreans, and the biographies of African Pharaohs that ruled ancient Egypt
as well as those of scientists such as the renowned mathematician Hypatia of
Alexandria, North Africa.

Early Scientific Life
By March 1972, I was an independent student studying alone in the small village
called “Ibuzor” that was in the Midwest state of Nigeria. In the mornings and
afternoons, I studied in our house that was behind the small hospital in Ibuzor. In
the late afternoons, I studied alone at Sacred Heart Primary School, Ibuzor that
was a short distance from the town’s market.
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Back in 1972, I studied alone at the Sacred Heart Primary School, Ibuzor, Midwest State, Nigeria.
That school was a shouting distance from this market. I studied from the 1100-page hardbound
book called “Advanced Level Physics” by Michael Nelkon and Philip Parker and from the 568-page
blue hardbound book called “An Introduction to the Infinitesimal Calculus” and subtitled “With
Applications to Mechanics and Physics” and authored by G.W. [George William] Caunt.

I conducted independent research at the Science Fair level and I did so from mid1970 to late 1973 and in Ibuzor and Onitsha (Nigeria). My first scientific research
was on how the electric fish generates electric fields. My unusual interest on the
nature of electric fish arose back in mid-1969 at Ndoni (Biafra) where I was
shocked by an electric fish and almost drowned. My mathematical research was a
quest for new Pythagorean triples that consisted of three positive integers a, b,
and c, such that a-squared plus b-squared is equal to c-squared.
In summary, I started my research as a mathematician and continued my
research for twenty years as a mathematician and a physicist but I became known
as a mathematician that contributed to the development of the supercomputer that
is a new internet de facto.
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The classroom of Sacred Heart Primary School, Ibuzor, Midwest State, Nigeria, where I studied
alone and as an independent student. I studied during after school hours and did so back in late
1972 and a year before I arrived in Oregon, United States.
On weekends and during the late afternoon hours of weekdays, my six siblings were home. Some
of them were enrolled at the Sacred Heart Primary School, Ibuzor, Midwest State, Nigeria.
Our two-bedroom house was behind the local hospital where my father worked as a nurse. And
our house was noisy when all nine persons were at home. For that reason, I would sneak into the
classrooms of the Sacred Heart Primary School, a Catholic school that was founded in 1908. The
classrooms did not have doors or windows. The soccer field of Sacred Heart Primary School was
unused and the school premise was eerily quiet. I studied alone, from March 1972 to January
1973, both at home and in Sacred Heart Primary School, Ibuzor. In 1972, there was no running
water or electricity in Ibuzor. At night, I studied with a kerosene lamp and in a windowless
bedroom.
Sacred Heart Primary School was located across the main road at the Ashia-Eke market of Ibuzor.
Years later, Sacred Heart Primary School was renamed Umejei Primary School, Ibuzor.

Early Scientific Mentions in Newspapers
Back in the early 1970s and in Nigeria, my research libraries were the Onitsha
Central Library in GRA, Onitsha, the British Council Library in Enugu, and the
East-Central State Library also in Enugu. As a teenager in Nigeria, I was two
decades away from the frontier of knowledge of the massively parallel
supercomputer that costs the budget of a small nation. For that reason, my early
research was actually a Science Fair Project. That research project was why the
Science Column of a mid-1972 issue of the Daily Times of Nigeria had an entry
that was credited to:
“Philip Emeagwali,
Christ the King College,
Onitsha, East Central State, Nigeria.”
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That was the first known printed use of the word “Emeagwali”
in any newspaper.
Back in 1971 and at age sixteen, I was unaware of how and where
to publish my research findings. For that reason, I submitted my mathematical rediscoveries on number theory to The Reader’s Digest and to Drum magazine.
Drum is a black lifestyle magazine and one of Africa’s leading magazines. Drum
was to post-colonial Africans what Ebony is to African Americans.

Me in 1972 in Ibuzor, Nigeria.
This photo was taken across the
street from the Catholic Church,
Ibuzor.

At age sixteen and in Africa, I did not know that I shouldn’t submit my
mathematical re-discoveries to The Reader’s Digest and to Drum magazine. Fast
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forward a quarter of a century to the United States, I was featured as a cover story
in the March 19, 1998 issue of Drum magazine. Drum magazine was published in
Johannesburg, South Africa, and introduced me to black South Africans. That
Drum magazine story was titled: “Superbrain of Africa.”
The heart of those articles written about Philip Emeagwali was that I discovered
the supercomputer-hopeful’s most well-guarded secret, namely, practical parallel
processing across a new internet. But the heart of supercomputing isn’t the fastest
calculations. The heart of supercomputing is solving the grand challenge
problems of computer science.

Struggles to Arrive in the United States
I began my scientific journey to the frontier of the fastest supercomputer that must
be used to solve the toughest problems. I began my technological journey with the
slowest analog computer, called a slide rule, that I purchased in June 1970 in
Onitsha (Nigeria). I began that journey as a tiny entry of the name “Philip
Emeagwali” in the Daily Times of Nigeria of mid-1972.
I bought my first analog computer for the price of one Nigerian pound. That was
one month’s wage, back in 1970. I bought that manual computer from a bookstore
that was near Zik’s Roundabout and that was near Dennis Memorial Grammar
School, Onitsha, East Central State, Nigeria.
Three years after I purchased my manual computer, I received a scholarship letter
from Oregon, United States that was dated September 10, 1973.
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The Ancestry of The Emeagwalis
For five centuries, my ancestors were born in Onitsha (Nigeria). In late 19th
century, my great grand-father, whose first name was “Emeagwali,” was relocated from his ancestral land that is the present location of General Hospital,
Onitsha, Nigeria.
I know the names of my ancestors up to the year—1562—when the first slaves
were captured by John Hawkins. John Hawkins was England’s first slave trader.
John Hawkins brought the first slaves from the Gulf of Guinea to the West Indies.
My ancestors were farmers and hunters. My grandparents could not read. The
farthest my paternal grandfather travelled from his mud thatched home at 17 Mba
Road, Onitsha, at the east bank of the River Niger was to visit his maternal
cousins who were living on the west bank of the River Niger at Asaba. The
farthest my maternal grandfather travelled from his birthplace at 6 Wilkinson
Road, Onitsha, was to visit his maternal cousins in the village of Obosi that was
just a two-mile walk.

Earliest Educational Influences
Anambra State adopted the motto: “The Light of the Nation.” In Africa, elders
shared their knowledge and wisdom in informal settings, such as oral literature in
the form of moonlight stories. There were no primary schools in Igbo Land up to a
century before I was born.
The first primary school in Nigeria was established in 1843 in Badagry, Lagos.
Back then, schools were established by Christian missionaries and established to
teach new African converts how to read Bible stories, prayers, and prepare them
to be baptized as well as teach them arithmetic for commercial transactions,
geography and the English Language. About two decades later, the first primary
schools in Igbo Land were built in my ancestral hometown of Onitsha, Nigeria,
and located a walking distance from the household of my paternal great
grandfather that was at the present day location of General Hospital, Onitsha.

The First School in Onitsha
At 40 million, there are more Igbos than Kenyans or Ghanaians which, in turn,
gave rise to the expression the “Igbo Nation.” As a nation, Ndi Igbo will be about
the tenth most populous in Africa. My ancestral hometown, Onitsha, is to Igbo
Land what London is to England.
The first school in Onitsha was a night school that opened on Monday November
15, 1858, and opened two years and four months before Abraham Lincoln
became the president of the United States. The first students at that first school
were young female slaves, who were ridiculed by the community.
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In the mid-19th century, my forefathers preferred hands-on agricultural education
to classroom education. In the year 1864, the total school enrollment in Igbo Land
comprised of seventy night students and fifty day students and all those 120
students were in Onitsha, a town of about 20,000 persons.
The first school in Onitsha was apparently built under the supervision of
Reverend John Taylor, a Sierra Leonean of Igbo ancestry who, in turn, reported to
the famed Bishop Ajayi Crowther, a freed slave of Yoruba ancestry.
That first primary school of mid-19th century was where Ndi Igbo learned the times
table of arithmetic. The first secondary school in Igbo Land, is named Dennis
Memorial Grammar School, or D.M.G.S., Onitsha. That first high school was
founded on the 25th of January 1925. D.M.G.S. was located a short walk from the
household of my grandfather at 17 Mba Road, Onitsha.
The first times algebra, physics, and eventually introductory calculus were
introduced in Igbo Land was most likely in Onitsha at either Christ the King
College (Onitsha) that was founded on February 2, 1933 or in Dennis Memorial
Grammar School that was founded on January 25, 1925.
When my father was born, back in 1921, there was no secondary school in Igbo
Land that is now the ancestral land of 40 million persons. And when my father
graduated from Christ the King College, Onitsha (Nigeria), back in 1947, there
was no university in Nigeria.

Influence of First Schools in Onitsha
Because the first schools in Igbo Land were in my ancestral hometown of Onitsha,
it should not come as a surprise that a high concentration of Nigeria’s leading
intellectuals were born in and around Onitsha, Anambra state, especially in
Onitsha Inland Town, called Enu-Onicha. Names of persons born in or around
Onitsha who made contributions to human knowledge include Olaudah Equiano
who is credited by African-American historians as the father of black literature,
Nnamdi Azikiwe who was Nigeria’s foremost public intellectual of the 1940s and
‘50s, Chinua Achebe who is Africa’s foremost novelist, or Ben Enwonwu who is
Nigeria’s most influential artist.

Early Childhood
My Name is “Chukwurah”
For my first two months, I had no name. I was generically referred to as “The
Baby.” I was a nameless baby because my parents decided it would be
presumptious to name me. My father’s father reserved the right to name his first
grandson from each son of his. Back then it took two months for a letter to travel
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to and from Akure to my ancestral hometown of Onitsha. I waited for two months
for grandpa to name me “Chukwurah.”
The name Emeagwali is very rare. We only know three families that have that last
name. Emeagwali is the first name of my great grandfather. He was born in mid19th century. He was born where the General Hospital, Onitsha, Nigeria, is now
located at. But in about 1902, the British colonial government decided to build the
present General Hospital of Onitsha and build it on the ancestral land of my greatgrandfather. To create space for the new General Hospital, the Emeagwali family
was relocated to 17 Mba Road, Onitsha. Emeagwali most likely met Samuel Ajayi
Crowther, who was the first Anglican bishop of African ancestry. And also most
likely met the Scottish explorer William Balfour Baikie, who was the first European
to travel deep into Igbo land and who came to Onitsha Inland Town back in 1857.
William Balfour Baikie is memorialized in the Igbo expressions Ala Bekee and Ndi
Bekee that translates to "land of Baikie” and “persons like Baike,” respectively.
In January 1960, I enrolled in Saint Patrick’s Primary School, Sapele, Nigeria, a
Roman Catholic school operated by Irish missionaries. The Catholic Church
mandated that I renounce my heathen name “Chukwurah” and enroll with the
baptismal name “Philip.” The irony was that the prefix “Chukwu” meant God in my
ancestral Igbo language.
While growing up in Nigeria, I attended six Catholic schools ran by Irish priests. In
1965, I was in the sixth grade in Saint John’s Primary School, Agbor, Nigeria. In
January 1966, I enrolled in Saint George’s Grammar School, Obinomba, Nigeria.
In Catholic secondary schools, Bible Study and Latin were mandatory. Physics
and chemistry were optional. From January 1966 through April 1967, I worked on
Sundays as an altar-boy to Father Thomas Brendan Kennedy, formerly of Cork,
Ireland. Each Sunday morning, we travelled in his car to minister in small villages.
I also served as his 11-year-old golf caddie at the soccer field of Saint George’s
Grammar School, Obinomba.
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Me (sitting in the front row and far left). Residents of Erameh House dormitory of the all-boys
Catholic boarding
school named Saint
George’s College,
Obinomba, Nigeria.
Photo taken in 1966.
Note the age
differences between
me (11-year-old) and
my school mates.

In the decade of
the 1960s, I was a
12-year-old
refugee and a 14year-old soldier in the 30-month Nigerian civil war in which one in fifteen of fifteen
million Biafrans died. I fled from Saint George’s Grammar School in late April
1967 to Agbor (Nigeria). In May 1967, my family fled from Agbor (Nigeria) to
Onitsha (Biafra). My Igbo-speaking family fled from Nigeria to Biafra and we fled
because thousands of Igbos from southeastern Nigeria were been killed in
Northern Nigeria.
That organized killings of Igbos occurred from May 29, 1966 through September
29, 1966. That civil uprising preceded the war between Nigeria and Biafra. That
war began on July 6, 1967 and ended on January 15, 1970. One in fifteen
Biafrans died during that 30-month long war. In the list of the worst genocidal
crimes of the 20th century that was committed against humanity, the death of one
in fifteen Biafrans was ranked fifth.
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Me (third from left in front row), Thomas Kennedy (middle of second row) at Saint George's
College, Obinomba (1966).
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From January 1966 to April 1967, I swam at both 5 a.m.and 5 p.m. at the River Ethiope at Saint
George’s College, Obinomba (Photo taken at Abraka)
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Biafran refugees fleeing from the Owerri War Front of the Nigerian Civil War (October 1968). In
late March 1968, Awka-Etiti overflowed with refugees from Asaba and Onitsha, two major cities
that were recently overran by the Nigerian army and that were twenty miles away.
Seven months earlier and fifty-miles away, I was thirteen years old and I was fleeing from the
Onitsha War Front to the refugee camp at Saint Joseph’s Secondary School, Awka-Etiti, Biafra.
Some refugees lived in thatched mud houses that were in derelict conditions or lived in makeshift
camps that became unofficial extensions of our refugee camps.
Saint Joseph’s Refugee Camp was meant for one hundred refugees but was home to one
thousand refugees. Some refugees were unaccompanied children. At Saint Joseph’s Refugee
Camp, sanitation and water supply was completely primitive. There was no electricity in Awka-Etiti.
Sexual assaults and other forms of violence were routine. There was not a single bed in the entire
refugee camp. All refugees slept on concrete floors. At Saint Joseph’s Refugee Camp, one
thousand refugees slept shoulder-to-shoulder on the concrete floors of former classrooms.
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https://commons.wikimedia.org/wiki/File:Refugee_camp_hospital.png
A typical refugee camp in Biafra (1968). In Biafra, we dug underground bunkers where we sought
refuge whenever the Nigerian army started to shell or drop bombs.

Biafran in a refugee camp (January 1970)
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On March 21, 1968, the day my hometown of Onitsha was captured by Nigerian
soldiers, we fled on foot and fled from 14 Mba Road, Onitsha, to Merchants of
Light School, Oba, and we continued our flight to Nnewi and Nnobi and stopped
our flight when we reached a refugee camp in Awka-Etiti (Biafra).
About five days after the war was over, or about January 20, 1970, we returned as
refugees and squatted for five months in an abandoned house that was along Port
Harcourt Road in the Fegge quarters of Onitsha.
In mid-1970, I began to teach myself calculus.

Biafran refugees fleeing the war front to a refugee camp. Four months earlier, my family of nine
similarly fled from Onitsha, Biafra to refugee camps in Oba, Nnewi, Nnobi, and Awka-Etiti. For
almost three years, my family fled from one town to the next. The Nigerian army outmanned the
retreating Biafran army by four to one. This three-year period of homelessness, in part, is the
reason I was inducted into the United Nations Gallery of Prominent Refugees. (Photo by the
Associated Press on August 5, 1968)
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Biafran soldiers training near Umuahia, Biafra. From mid-1968 to mid-1969, I lived in Saint
Joseph’s Refugee Camp at Awka-Etiti, Biafra. The soccer field of our refugee camp was only used
as the training ground for BOFF, the acronym for the Biafra Organization of Freedom Fighters.
These freedom fighters were special guerilla units that emulated Vietnamese guerilla fighters. I
participated in their early morning trainings and chantings of Nzogbu nzogbu, enyimba enyi. Our
trainer was also my next-door neighbor in the same refugee camp and a young refugee from
Obosi, a small town that was a walking distance from my ancestral hometown of Onitsha.
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As indicated in this map, after thirty months of fighting, ninety percent of Biafra was controlled by
the opposing Nigerian army. One in fifteen Biafrans died in that war. Ninety percent of Biafrans
were refugees within Biafra. My family lived in Biafran refugee camps in Ogidi, Awka, Oba, Nnewi,
Awka-Etiti, Ndoni, and the Fegge quarters of Onitsha.

Struggles Against Corruption in Nigeria
About two weeks after I received a scholarship letter from Oregon, United States,
that was dated September 10, 1973, I was in Lagos (Nigeria) to apply for an
international travel passport. Back in 1973, the Nigerian passport or its application
forms cannot be received by mail. At that time, the Nigerian passport office in
Kakawa Street, Lagos (Nigeria) had a reputation as a cesspool of corruption.
All persons applying for the Nigerian passport spent months coming to the
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passport office and did so to monitor
the progress of their applications.
Nigerian travel passports were
deliberately withheld by the Chief
Passport Officer in Lagos. Back in
1973, my travel passport was
withheld until shortly after Christmas
Day. My passport was withheld until
I paid a bribe to one of the passport
touts.
I had expected to be in the United
States as early as June 1973, at age
18. I had applied for admission into
American schools, and I applied
shortly after, I had passed the
entrance examination to the
University of London that I took as
an external candidate back in January 1973 in Onitsha, East-Central State,
Nigeria.
My Nigerian travel passport was issued on the 27th of December 1973 and after a
six month delay. I arrived in the United States on Sunday March 24, 1974, and
after a nine-month delay and after paying a bribe of five pounds to a passport tout
who claimed that the Chief Passport Officer gets a commission from that bribe.
That five pounds was a month’s wage.
My Nigerian travel passport was also withheld until I paid a presumably round-trip
airfare from Lagos (Nigeria) to Portland (Oregon, United States). That two-way
airfare was in addition to my one-way airfare to Portland, Oregon, United States.
That two-way airfare was called
“repatriation fee” but it was an
extortion fee. I paid for a round-trip
ticket but I was never given any
ticket. I paid 150 pounds, or 30
months salary, as the advance
“repatriation fee.”

I paid the Chief Passport Officer in
Lagos, Nigeria, two-and-half years
salary, for the privilege of leaving Nigeria to study in the United States. As a result
of that exorbitant extortion from the Chief Passport Officer, I arrived in the United
States with only 134 dollars. My repatriation fee went into the personal bank
account of the Chief Passport Officer in Lagos (Nigeria).
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Photo from my Nigerian travel passport
that was dated December 27, 1973.
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4 Thunder Road to the War Front of Biafra
A Child Soldier’s Story
I was a child soldier on the Biafran side of the Nigeria Biafra War, a war that raged
during the last 30 months of the 1960s, a war that was described as Africa’s
bloodiest war, and a war in which one in fifteen Biafrans died.
My journey was a twenty-year long journey that began at a war front in July 1969
and ended at the frontier of
knowledge. The turning point in my
journey to the frontier of the most
massively parallel supercomputer
occurred twenty years before my
experimental discovery of the
massively parallel supercomputer
that, in turn, occurred on the Fourth
of July of 1989 and occurred in Los
Alamos, New Mexico, United States.
In July 1969, I was conscripted as a
14-year-old soldier and sent to the
Oguta War Front, Igbo Land, Biafra,
West Africa.
I was the youngest soldier at the
Oguta War Front, Biafra. That war
turned my ancestral homeland
into Africa’s bloodiest battlefield. I
arrived at the Oguta War Front
and arrived a few days after 500
Biafran soldiers fell on the
ground. Five hundred soldiers fell
as if they were dry leaves. I was
conscripted to replace one of the
500 men that died. At the Oguta
War Front of Biafra, they were
more guns than pens. That 30month-long war ended on July 15,
1970 and ended with the defeat of
Biafra.

Chronicles From Biafran Refugee Camps
A twelve-year old writing her school report asked for a little known fact about
Philip Emeagwali. I asked her: What else do Philip Emeagwali have in common
with the German-born theoretical physicist Albert Einstein or with the South
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Sudanese-born supermodel Alek Wek or with the South African-born singer
Miriam Makeba or with the South African-born novelist Nadine Gordimer or with
the Haitian-born former Governor General of Canada Michaëlle Jean?
The answer is that we were former refugees that were featured in a school poster.
That school poster was titled: “Refugees You May Know.” Because of that refugee
poster I received letters from Somali refugees in Kenya, from refugees from the
Democratic Republic of Congo, from refugees in Ethiopia, from refugees in
Burundi, Rwanda, and Liberia. That refugee poster was produced and distributed
by the United Nations.
According to the United Nations, 65 million persecuted people were forced to flee
from their homes and forced to flee from civil wars and forced to flee from areas
that were afflicted with
severe food shortages. For
three years of the late 1960s,
I was a refugee in Biafra that
mostly lived in classrooms
that were converted into
living rooms. For three years,
all schools in Biafra were
closed and converted into
makeshift, overcrowded
housing, and feeding centers
for millions upon millions of
Biafran refugees.
In mid-1968, my postal
address was the refugee
camp at Saint Joseph’s
Secondary School, AwkaEtiti, Biafra. My family of nine
lived in a tiny classroom of
Saint Joseph’s Secondary
School. In Biafra, West
Africa, all schools were
closed from June 1967
through early 1970. Schools
in Biafra were closed
because they were either
located at the war front or
closed so that refugees like
those of us that fled from
Asaba and Onitsha could live
in its classrooms. In Biafra,
all school classrooms were reconfigured as living spaces for refugees and
soldiers.
The refugees at Saint Joseph’s had no chairs, no tables, no beds. Refugees slept
on a mat that was spread across a concrete floor and many slept on bare floors.
My father, Nnaemeka James Emeagwali, who was appointed our refugee camp
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nurse, said that most refugee children, including my youngest brother, had
kwashiorkor. Kwashiorkor is a nutritional disorder that is caused by the lack of
protein. Kwashiorkor was prevalent in famine stricken Biafra. At Saint Joseph’s
Refugee Camp, there were days I only ate palm kernels and friend cassava flakes
called garri.
By mid-1970, and six months after the war has ended, I was still living in refugee
quarters along Port Harcourt Road, Fegge, Onitsha, East Central State (Nigeria).
Each morning, I took an empty bucket to fetch water from the eastern bank of the
River Niger. Port Harcourt Road was a short walk from the banks of the River
Niger.

One Day We Had to Run!
In early 1968, Russian MiG 17s —the same high-subsonic fighter aircrafts that
were heavily used in Vietnam—and Russian Ilyushin 28s bombers paid us regular
visits in Onitsha (Biafra). From the Inland Town quarters, Enu Onicha, of Onitsha
and on Wednesday March 20, 1968 we saw Biafran soldiers fleeing from
Abagana War Front. Abagana was a five-hour walk from our residence. It was
from fleeing Biafran soldiers that we learned that my ancestral hometown of
Onitsha (Nigeria) will be captured in six hours. We knew the Nigerian army did not
take prisoners. We learned from the “Dance of Death” of October 7, 1967 in
Asaba (Nigeria) that 700 unarmed civilian men were murdered. So we knew to
flee immediately.
We fled from 14 Mba Road, Umudei Village, Onitsha (Biafra), the residence of my
uncle John Emeagwali, to Merchants of Light School, Oba (Biafra). That flight
from Onitsha was the last time I saw John Emeagwali’s residence that was at 14
Mba Road, Onitsha. That residence that was built six years earlier was ground
zeroed by either a bomb or a rocket or a cannon that was fired by the Nigerian
Army.
Please allow me to quote from another eyewitness account what happened in
Onitsha (Biafra) on the night we fled. This eyewitness account was titled:
“Nightmare in Biafra.” This eyewitness account of the night of March 20, 1968 that
we fled Onitsha (Biafra) appeared in the “Sunday Times” of London [England].
This eyewitness account appeared on page 12 of the April 26, 1968 issue of the
“Sunday Times.”:
“I have seen things in Biafra this week which no man should have to see. Sights to search the
heart and sicken the conscience. I have seen children roasted alive, young girls torn in two by
shrapnel, pregnant women eviscerated, and old men blown to fragments. I have seen these things
and I have seen their cause: high-flying Russian Ilyushin jets operated by Federal Nigeria,
dropping their bombs on civilian centres throughout Biafra …”

The war correspondent that wrote the article “Nightmare in Biafra” continued:
“At Onitsha, under siege from the federal troops, the three-hundred-strong congregation of the
Apostolic Church decided to stay on while others fled and to pray for deliverance. Col.
Mohammed's Second Division found them in the church, dragged them out, tied their hands
behind their backs and executed them.”
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Belgian mercenary soldier, Marc Goossens, and a Biafran child soldier. In July 1969 and at the
bank of the River Niger at Ndoni Market, I was fourteen years old and was conscripted into the
Biafran army and sent to the Oguta War Front that was thirty miles away.

Why I Dropped Out of School
On January 19, 1968, the day Awka (Biafra) was captured by the Second Division
of the Nigerian Army, we fled a few hours before Awka was captured and fled to
become refugees at 14 Mba Road, Onitsha, Biafra. The famous English spy
Frederick Forsyth and author of the bestselling book “The Dogs of War” was a
journalist in Biafra and the author of the book “The Biafra Story.” Frederick
Forsyth toured our refugee camp in Awka (Biafra) and toured it after our camp
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was captured by the Nigerian army. Frederick Forsyth reported in his book “The
Biafra Story:”
“At Awka, I saw the corpses of the occupants of a refugee camp…. The men folk had had their
hands tied before shooting; to judge from appearances, the women had been subjected to
appalling mutilations either before or after death. The bullet broken bodies of the children lay
scattered like dolls in the long grass.”

When I was thirteen years old, my family of nine were part of this fleeing crowd of Biafran
refugees in Awka. These civilians fled from the heavy artillery attacks on Awka, Biafra. and
fled a few hours before the Nigerian army captured Awka. My family fled to crowded refugee
camps in Onitsha, Oba, Nnewi, Nnobi, and Awka-Etiti [Photo: The Fall of Awka, Life
Magazine, July 12, 1968].

The fall of Awka (Biafra) to the Nigerian Army created a path that enabled the
Nigerian Army to capture my ancestral hometown of Onitsha (Biafra).
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Thirteen-year-old Biafran soldier with French mercenary soldier Rolf Steiner. In July 1969, I was
conscripted as a 14-year-old soldier and sent to the Oguta War Front of Biafra

Our Dance of Death
Most of the refugees at our new refugee camp in Awka-Etiti were escapees and
survivors of our Dance of Death of October 7, 1967. At the Dance of Death seven
hundred unarmed men were gunned down and buried alive at Ogbe-Eke Market
Square, Asaba, at Ogbe-Osowa, Asaba, at Saint Joseph’s Catholic Church,
Asaba, at Saint Patrick’s College, Asaba, and at Cable Point, Asaba.
Colonel Murtala Mohammed, the future president of Nigeria, was the commanding
officer of the Nigerian soldiers that gunned down those seven hundred unarmed
civilian men.
After the Dance of Death killing spree Asaba was described as a ghost town and
as a town with women and no men. Please allow me to quote the “London
Observer” issue of January 21, 1968.
“The greatest single massacre occurred in the Ibo town of Asaba, where 700 Ibo males were lined
up and shot.”

For most of it I have no words! Eight in ten Biafrans were refugees in their own
land. We lived in improvised palm-frond shelters. We slept in abandoned school
classrooms. We sheltered in windowless and doorless thatched mud houses. And
we stood in long lines and ate at Red Cross feeding centers.
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Women & Children Get Food At Refugee Camp
Original Caption: 3/22/1969-Umuahia, BIAFRA- By all military odds, Biafra should have lost its
war with federal Nigeria long ago. It has not lost, but in the next few months it might-vanquished by starvation. Here, women and children receive their meager rations at a
refugee camp. When this photo was taken, my family stood in similar lines at Saint Joseph’s
Refugee Camp, Awka-Etiti, Biafra.© Bettmann/CORBIS

Rock star Jimi Hendrix and folk
singer Joan Baez at a Biafra
benefit concert. When this photo
was taken in Manhattan on August
29, 1968, my address was Saint
Joseph’s Refugee Camp, AwkaEtiti, Biafra.
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Thunder Road to Biafra
After about one year, onward of June 1968 at Saint Joseph’s Refugee Camp we
made a very dangerous relocation from Awka-Etiti to Ndoni (Biafra) with a
stopover in Atani (Biafra). We arrived in Ndoni in about June 1969. In July 1969, I
was conscripted into the Biafran Army. I was conscripted while working as a yam
porter in Ndoni, Biafra. As a 14-year-old yam porter, my job was to carry yams for
market women and carry them from their dug-out canoes at the bank of the River
Niger to the market at Ndoni riverside.
I was conscripted at gun point and marched straight from Ndoni market to the
Biafran side of the Oguta War Front. I was one of the five hundred new recruits
that were conscripted to replace one of the five hundred Biafran soldiers that were
recently killed in the battle of mid-1969 at the Oguta War Front.
In the last five months of the thirty-month long Nigeria Biafra war that ended on
June 15, 1970, my address was:
Chukwurah (a.k.a. Philip Emeagwali)
c/o Lieutenant Emma Akanna
Biafran Army Headquarters
Ndoni, near Oguta War Front, Biafra.
After I was conscripted in July 1969, other conscripts and I trekked bare-footed
along rainforest footpaths and from Ndoni to Oguta, a distance of nearly 30 miles.
We trekked through knee-deep swamps that were infested with alligators.The
threats and non-stop buzzes of the malaria carrying mosquitoes were scarier and
lounder than those of the Nigerian jet fighters. We also worried about being
ambushed by the Nigerian army that outmanned us by four to one and had
superior fire power and never took prisoners.
When I arrived at the Biafran side of the Oguta War Front at Oguta Lake, there
were more guns than pens.At Oguta War Front, computers were not as relevant
for survival as anti-aircraft guns. That 30-month-long Nigerian Civil War ended on
January 15, 1970. One million out of 15 million Biafrans died withiin those 30
months.
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A wounded Biafran child soldier carried by
a child soldier. I was also a 14-year-old
soldier in the Biafran Army.

One Day We Had to Run!
At age 15, I was supposed to be in my final year at Saint George’s Grammar
School, Obinomba, Midwest Region, Nigeria. Three years earlier, in late April
1967, there was a reprisal killings of 50,000 Igbos that were living outside Igbo
Land but within Nigeria. In late April 1967, my father, Nnaemeka James
Emeagwali, became afraid that I might be killed in Obinomba. Igbo parents were
withdrawing their children from Obinomba, which was midway between the cities
of Benin and Asaba.
From the Vatican, the Pope sent his envoy, Monsignor Georges Rocheau of
France, on a fact-finding mission in both Nigeria and Biafra. After that fact-finding
mission, Monsignor Georges Rocheau gave an interview with Le Monde, a
newspaper published in Paris (France) that was dated April 5, 1968. Monsignor
Georges Rocheau reported in Le Monde that:
“There has been genocide… the region between the towns of Benin and Asaba where only
widows and orphans remain, Federal troops having for unknown reasons massacred all the men.”

In captured Biafran territories, every Igbo male over the age of ten was executed
by the Nigerian army. I was over the age of ten during the Nigeria Biafra War and
I fled from Nigeria to Biafra to avoid being executed. So I was not surprised when
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my mother arrived at my boarding school dormitory at Saint George’s Grammar
School, Obinomba, and arrived in late April 1967 when I was twelve years old.
I dropped out of school, after completing the seventh grade. I dropped out of
school to return to the safety of our two-bedroom residence at the nursing quarter
of the Agbor Central Hospital in Agbor, Midwest Region, Nigeria. My father was a
nurse that was employed at the Agbor Central Hospital. In early 1967, the nursing
quarter that we lived in was opposite the Nigerian Prison in Agbor.
After fleeing from Obinomba, we felt threatened in Agbor and my mother and my
six siblings and myself fled from Agbor to 4B Egbuna-Adazie Street, Onitsha
(Biafra). From mid-1966 to early 1967, fifty thousand Igbos were killed in street
uprisings.

Egyptian pilots flew Soviet Jets that blasted several
homes in my neighborhood at Umudei Village, Onitsha
Inland Town. [Photo: Nigerian bombing raid, General
Hospital, Aba, Nigeria, Life Magazine, July 12, 1968]

.

As a result of that uprising and killings, one million Igbo refugees sought refuge in
Igbo Land.That crisis was the reason my family sought refuge in Onitsha, Igbo
Land. We fled to avoid being killed. All the Igbo-speaking students at Saint
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George’s Grammar School, Obinomba, also fled to Biafra to avoid being killed.
Please allow me to quote Giwa Amu, the former Solicitor-General of the then
Midwestern Region of Nigeria.In the Nigerian “Sunday Observer” newspaper that
was dated March 16, 1983, Giwa Amu said that:
“For record purposes, however, let me state fearlessly that I saw hundreds of unarmed civilians
being shot at sight in Benin City when Federal troops arrived to liberate the city from rebel [Biafran]
soldiers....There appeared to be a fleeting period of lunacy in which Midwesterners gladly
identified their Igbo compatriots to be shot down by Federal [Nigerian] troops."

After the War Was Over

After the Nigeria Biafra war was over. Me in dark shirt and 2nd from right of last row with five
students. Saint Charles House, Christ the King College, Onitsha, Nigeria. 1971. I was called
"Calculus" by students at CKC: an academically rigorous, all-boys Catholic boarding school. I left
the school a few months later.

Due to that 30-month long Nigeria Biafra Civil War that ended on January 15,
1970, I was three years behind my 1967 classmates at Saint George’s Grammar
School, Obinomba, Nigeria. Towards mid-1970, I felt ashamed to return to Class
Two in Saint George’s Grammar School, Obinomba, and be placed three years
behind my former classmates who then were in Class Five and in their final year
and getting ready to sit for their West African School Certificate that was
administered by the West African Examination Council, called WAEC. To avoid
being shamed at Saint George’s Grammar School, Obinomba, I re-enrolled in
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Christ the King College, Onitsha, Nigeria, where all my new class mates in Class
Two were also three years behind.
My childhood in Nigeria was noted by nineteen moves in nineteen years: from
Akure on August 23, 1954 to Sapele to Forcados to Burutu to Sapele to Uromi to
Agbor to Obinomba to Onitsha to Ogidi to Awka to Enu-Onicha to Awka-Etiti to
Ndoni to Onitsha to Ibuzor to Enugu to Asaba to Lagos. My father was transferred
to different hospitals and I enrolled in seven schools and only completed the
equivalent of seventh grade in those schools.
In January 1960, I was rejected by all but one school in Sapele and rejected
because I was too young to enroll in school. I was the youngest in my class at
each of those seven schools. My high point in elementary school was learning—
from my father—how to solve the quadratic equation while still in the fifth grade in
1964 at Saint John’s Primary School, Agbor, Nigeria. I studied hard and
progressed from the bottom of my class to the top of my class to receiving a full
tuition scholarship for four years from Oregon (United States) that was dated
September 10, 1973. I needed that scholarship but I did not apply for it because
the odds were one in a million.
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5 Contributions to the Computer
Out of Africa to the United States
I arrived in the United States at age nineteen and four years after the NigeriaBiafra war ended. Five years before my arrival in the United States, I was
conscripted at gun point and conscripted as a 14-year-old soldier into a war that
was on par with the American Civil War or the Spanish Civil War.

I climbed to near the top of Mount Hood in Oregon. Mount Hood is the second most climbed
mountain in the world. It is second only to Mount Fujiyama of Japan. Mount Hood rises 11,235 feet
above sea level and its base spreads over 92 miles. (July 1974)
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Me in Onitsha (East Central
State, Nigeria). I took this
photo a few weeks before I
received a four-year
scholarship letter that was
dated September 10, 1973. In
mid-1973, the East Central
State Ministry of Education,
Enugu, posted me as a tutor in
an all-girls secondary school
near Umudioka. My
assignment was to teach
mathematics and physics.
About seven months after this
photo was taken, I arrived in
Monmouth, Oregon and arrived
on March 24, 1974. (5 Oguta
Road, Onitsha, Nigeria. Mid1973)

https://www.flickr.com/photos/philipemeagwali/28178944867/sizes/o/

The Supercomputer Over the Years
On June 20, 1974, at age 19, I was like a mouse crawling inside the
supercomputer that was at 1800 SW Campus Way, Corvallis, Oregon, United
States. Over the next decade and half, I grew into a 34-year-old lion protecting the
world’s fastest supercomputer and discovered a new internet that is a new global
network of 65,536 tightly-coupled processors.
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Me outside the building at 1800 SW Campus Way, Corvallis, Oregon that housed the one-time fastest
supercomputer in the world that I programmed. Photo taken in July 1975.

Retrospectively and as black scientist in the United States who came of age in the
1970s and ‘80s, my scientific career took a path that some thought it should not
have taken. Back in 1989, many people struggled to understand why a black man
was the sole fulltime programmer of the most massively parallel supercomputers
ever built. The answer, in part, is that I started programming—the CDC 3300—
one of the world’s fastest supercomputers back on June 20, 1974 at 1800 SW
Campus Way, Corvallis, Oregon, United States. I remember that date as eighteen
days before President Richard Nixon was forced out of The White House. The
maximum of eighty computer programmers—at a time and from the entire state of
Oregon—indicates that they were only a few hundred computer programmers in
Oregon in 1974.
Back in 1974, Kidder Hall—the symbol of mathematics in Corvallis, Oregon,
United States—was a majestic structure. So were the physics and the engineering
buildings. Back in 1974 in Corvallis, Oregon, the computer science department
was hinged in a hastily put together trailer. In 1974, I didn’t see a future in the field
of computer science because it lacked the respectability to be housed in a multistory concrete building.
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In May and June 1975, I lived at 15 Edgewood Way, Corvallis, Oregon, United
States. That was the residence of Ted and Connie Foulke. Ted was a chemical
engineer that retrained as a physician. And Connie was a high school teacher.
From March 1975 through June 1977, I parked my red two-speed bicycle at the
back of Kidder Hall at 2000 SW Campus Way, Corvallis, that was 190 feet from
the supercomputer that I was programming that was the world’s fastest computer
when it was manufactured back in December 1965.

Me at 2540 SW Whiteside Drive, Corvallis, Oregon, United States (December 1975)

From October 1975 through January 1976, I lived at 2540 SW Whiteside Drive,
Corvallis, Oregon, United States. That was the residence of Fred and Anne
Merryfield. Fred was a noted civil engineer who co-founded a global engineering
company called CH2M. I rode my old, red two-speed bicycle that I bought for ten
dollars to 2000 SW Campus Way, Corvallis, Oregon, where I used the Teletype to
access and program the first supercomputer to be rated at one million instructions
per second and that was 190 feet away and across the street.
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Me and Bente Morse, Principia College, Elsah, Illinois, October 26, 2003

The World’s Fastest Supercomputer
What is the world’s fastest computer? Speed is the core essence of the
supercomputer. The first newspaper article on the supercomputer was dated
February 15, 1946 and appeared on page one of The New York Times. That first
newspaper article was titled: “Electronic Computer Flashes Answers, May Speed
Engineering.”
Airplanes fly at about the same speed they flew in the 1950s. If today’s parallel
supercomputing speed of a thousand million billion calculations per second was
discovered in the 1950s that decade’s supercomputer could compute three million
billion times faster. That first supercomputer of 1946 could only perform 385
multiplications per second or 40 divisions per second or three square root
calculations per second. That first supercomputer was about one thousand times
faster than the fastest computing aid of the time. That supercomputer speed
increase from 1946 to present is like an airplane completing a 30,000 year-long
trip to a distant galaxy in just one day.
The car of today has one engine and four tires just as it had a century ago. By
comparison, the fastest supercomputer of today has 10.65 million processors, or
10.65 million electronic brains, instead of the one electronic brain that it had in
mid-1989. The progress achieved in supercomputer technology is akin to
completing in one day an intergalactic outer space travel that might have taken
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three hundred centuries if the same trip started in 1989.
From the 1960s through the ‘80s, parallel processing was the subject of a titanic
battle between the majority who believed that all supercomputers should be
powered by a single, isolated processor and the minority who believed that all
supercomputers should be powered by an ensemble of thousands, or maybe
millions, of processors. Countless dismissive statements were made about the
latter. That was why only one computational mathematician attended my public
lecture on parallel supercomputing that took place in November 1982 in a lecture
auditorium that was a short walk from the White House, Washington, D.C.

With my wife Dale in Silver Spring, Maryland.
https://www.flickr.com/photos/philipemeagwali/42332914244/sizes/o/

Nine years later, I gave a lecture on parallel supercomputing on July 8, 1991 in
Washington, D.C. that was before a standing room only audience of research
computational mathematicians attending the largest ever international congress of
mathematics. My new mathematics was the Philip Emeagwali formula for solving
65,536 problems at once. This formula was extolled by then President Bill Clinton
in his White House speech of August 26, 2000.

The Upper Limit in the Speed of the Supercomputer!
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Today’s grand challenge questions are more
complex than ever. An example of a grand
challenge problem is how to massively parallel
process the extreme-scale computational fluid
dynamics codes that must be parallel executed
when modeling the flow of blood through the human
cardiovascular system.
Parallel supercomputing is an entirely new approach
to modern computer science. Yet, there is a limit to
the theoretically unlimited speed of the parallel
supercomputer.
A story about the origin of chess contains an
important lesson on why the parallel supercomputer
cannot be constructed with a processor-to-vertex
correspondence with the hypercube in the sixtyfourth dimensional hyperspace.
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This diagram illustrates how I visualized the paths that my 65,536 emails followed to get to distant
and as many processors. That concrete visualization enabled me to discover how to use 65,536
processors to solve the toughest problems arising in science and engineering. My processors
shared nothing between each other. Each processor was programmed independently. In this
diagram, each red dot represents the location of a processor. And each black line represents the
data pathway of the emails to and from processors. I know these intricate pathways of the 65,536
email messages that I sent and received at the same time.

The increasing interconnections of the global network of processors that I visualized and
programmed as his internet.

My research notebooks contain numerous hand drawn illustrations that are similar to these, such
as a line with two vertices, a square with four vertices, a cube with eight vertices, and a
hypercube in four and five dimensions with 16 and 32 vertices, respectively.
This is an illustration of the doubling procedure that I used to generate my binary reflected
identification numbers that were also my email addresses for my first set of powers-of-two
processors that outlined my global network of processors and defined my ensemble as an internet
that is also one cohesive, seamless supercomputer.
I constructed each power-of-two global network of processors by moving the next lower hypercube
along an additional direction. For example, I constructed the seven-dimensional hypercube by
moving the 6-dimensional hypercube along the seventh dimension. The reason I only presented
my illustrations for the lowest dimensions is that the actual diagram of how my sixty-four binary
thousand processors were interconnected were too detailed to be seen by the human eye.

About 800 years ago, King Shirham of India loved to play games. Eventually, the
King mastered and became bored with all the games known to games masters.
The King invited Sissa Ben Dahir, his Grand Vizier, or prime minister, to his
palace and commanded Sissa Ben Dahir to invent the toughest game in the
world.
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After a year of meditation and hard work, the Grand Vizier, returned to the palace.
“Have you invented the toughest game in the world?” the King asked his Grand
Vizier.
“Yes,” the Grand Vizier answered.
“I call it ‘Chaturanga.’”
That new game, Chaturanga, is the precursor of the modern chess, a game that
beckons upon the most intelligent persons. Chaturanga is played on a game
board that is comprised of eight rows and eight columns, or sixty-four, black and
white checkered squares.
After playing Chaturanga the King exclaimed: “This is the toughest game in the
world!
Name your reward for this invention.”
The Grand Vizier thought carefully and then said:
“My reward for inventing Chaturanga is a pile of rice.”
“Why don’t you ask for gold, instead of rice,” the King wondered aloud.
Gesturing to the sixty-four squares on his new chessboard, Chaturanga, the
Grand Vizier asked for a grain of rice for the first square, two grains for the
second, and four grains for the third. The King thought this was a silly request.
“Is that all? Seven grains,” the King interrupted the Grand Vizier.
“No,” the Grand Vizier continued “each square got double what the last square
got. All sixty-four squares get their grains of rice.”
Puzzled, the King protested.
“I have a greater reward: Take my daughter’s hand in marriage.”
“Your majesty,” the Vizier said, “I’m a happily married man.”
“Oh, how can I forget Mrs. Vizier?”
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The King commanded his aides to bring a spoon full of rice and fill all sixty-four
squares of the new chessboard, with each square allocated double what the
previous square got. The servants started counting the grains of rice. One, two,
four, and soon the first teaspoon of rice was used up. Then four bags of rice were
required, then the King got pale as 1,024 bags of rice, then one binary million
bags of rice were gone at the twentieth square.
The amount rice needed seemed infinite!
The total grains of rice needed for all sixty-four squares was two-raised-to-power
sixty-four minus one, or 18 quintillion grains of rice, or about eighteen followed by
eighteen zeroes grains of rice. The total bags of rice the Grand Vizier demanded
was equal to the total amount of rice that was ever harvested by all the rice
farmers that ever lived on planet Earth. That amount of rice will cover the Earth,
many times over and has the mass of Mount Everest.
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Supercomputing Lessons Learned from Chess
I shared this story from the 13th century India and did so to highlight the invisible
limits
to the speed of the future planetary-sized supercomputer. But I also use this story
to explain to children why it’s impossible to scrub off a picture that’s gone viral on
the internet. You share your picture with two facebook friends, they share it with
four friends, and when your picture has gone viral you cannot scrub it out of the
Internet.
I also shared this story because I once speculated that supercomputer scientists
of the 22nd century, or farther, could parallel process across their internet that
could be defined and outlined by two-raised-to-power sixty-four commodity
processors that had a one-to-one processor-to-vertex correspondence and had
that relationship with the vertices of a cube that is tightly-circumscribed by a globe
in the sixty-fourth dimensional hyperspace.
I'm known as the first massively parallel supercomputer scientist and as the first
person to discover how a million processors can be fused together by as many
email messages
and fused together to form one whole cohesive unit that is a new computing
machinery
that is the world’s fastest computer that made the news headlines back in 1989.
The new supercomputer that is a new internet that I invented on July 4, 1989 is
radically different from the constituent processors that it originated from.

My visualization of my internet as the progressively complex 1,048,576 invisible paths followed by
my 65,536 emails to my 65,536 processors that shared nothing between each other and that
outlined my internet.
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As an aside and in my dictionary, the words “computer” and “internet” are like two
sides of the same coin. I believe that the 22nd century supercomputer scientist
cannot have an internet that is not also a parallel supercomputer, or vice-versa.
The moral of my story of the origin of chess in the 13th century India and its
lessons for the planetary-sized supercomputer-hopeful of the 22nd century was
that at the beginning I was as unaware as the King but at the end I became as
knowledgeable as the Grand Vizier.
At first and back in the early 1980s, I grossly underestimated the power of
doubling. I once thought that I could simultaneously program two-raised-to-power
sixty-four number of processors and synchronously send and receive email
messages across a new internet that I visualized as a new global network of sixtyfour times two-raised-to-power sixty-four number of bi-directional email wires.
A third important lesson of my story of the origin of chess in the 13th century India
lies in the uncontrolled growth of the population of Nigeria, my country of birth.
Nigeria is now the 7th most populous nation in the world. Nigeria is a little bigger
than Texas but could grow, in thirty years, to become the third most populous
nation in the world. Last year, Nigeria welcomed 5.5 million newborns. This year,
Nigeria will welcome more than the population of Libya or Norway or New
Zealand.
The planetary-sized vision that inspired my contribution to the development of the
supercomputer is this: The Earth is enshrouded by fluids, namely, the atmosphere
and the oceans as well as the rivers and lakes and also surrounded by
subterranean fluids such as crude oil, natural gas, and water.
To invent a new internet that is a new supercomputer de facto, I visualized 65,536
processors as equal distances apart and within the fluids that enshroud the Earth.
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The email communication pathways for my internet that is a global network of processors, with a
processor at each vertex.
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The email communication pathways of a five-dimensional cube with 32 computers at each
of its two-to-power five vertices mapped onto a hyperball internet.

I envisioned a globe in the sixteenth dimension that was encircled by two-raisedto-power sixteen, or 65,536, commodity-off-the-shelf processors that were
distributed equal distances apart from each other and that were tightly-coupled to
each other and that shared nothing between each other.
I envisioned each processor as having its own operating system. I envisioned
those 64 binary thousand processors as embedded within the fluid, or
atmospheres and oceans, that enshroud the Earth, or globe. I envisioned that
globe as tightly encircling a cube with sixteen times two-raised-to-power sixteen,
or 1,048,576, bi-directional edges.
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The big black box in the background contains 65,536 tiny processors. In the 1980s, I was the lone
wolf fulltime programmer of sixteen supercomputers that were each similar to this one. [Photo at
245 First Street, Cambridge, Massachusetts. November 30, 1990, across the street from M.I.T.
Campus, Cambridge]

https://www.flickr.com/photos/philipemeagwali/31281310537/sizes/6k/
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This is my illustration of how I visualized
thirty-two red dots that each represented
a processor. Each processor shared
nothing between its five nearestneighboring processors.
This illustration was a subset of my far
more complex illustration of my 65,536
red dots that represented as many
processors. Each processor was directly
connected to sixteen nearest neighboring
processors. Each processor was an equal
distance apart from nearest-neighboring
processors.
My supercomputer invention is this: I
visualized all my 65,536 processors to be
uniformly distributed across the
hypersurface of a globe that I visualized
as embedded into a sixteen-dimensional
hyperspace. That new machinery for
computing and communicating both outlined and defined a new internet. Back in 1989, I was in the
news headlines because I discovered how to harness those two-raised-to-power sixteen
processors and do so as one seamless ensemble that is one cohesive supercomputer that
recorded the world’s fastest speed in computation.
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The black lines in this illustration represent my bi-directional email communication pathways for my
twelve-dimensional cube. That was my metaphor for my internet that is a global network of tworaised-to-power twelve, or 4,096, processors that had a one-to-one corresponded mapping to
these 4,096 vertices. This illustration represents the email pathways of only one sixteenth of the
global network of sixteen times 65,536 email wires that my data were sent through.
Each of my processors was symbolically represented by a point [or a colored dot] and has twelve
bi-directional communication channels, that was represented by a line, emanating from it.
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My contribution to computer science is this: I discovered a new way of supercomputing a billion
times faster and doing so while communicating across a billion processors. In the old way of scalar
supercomputing, I visualized my supercomputer as represented by only one dot. In the new way of
parallel supercomputing that I discovered on the Fourth of July 1989, my first 4,096 processors of
my ensemble of 65,536 processors were represented as shown above.
My contribution to physics is this: I encoded the second law of motion of physics into a system of
nine coupled, non-linear, and time-dependent partial differential equations of calculus.
Furthermore, I invented how to discretize those partial differential equations and reduce them to
an almost equivalent set of partial difference equations of extreme-scale algebra that could be
solved on a computer. And I invented how to solve that extreme scale problem of algebra across a
million processors and solve it a million times faster.
I used the vertices and the bi-directional edges of the cube in the sixteenth dimension, or
hyperspace, as my metaphor for my processors and email wires. I assigned a one-to-one
correspondence between a vertex and a processor of that cube and between an edge and an
email wire of the same cube. That was how I was able to understand how I could use the one
binary million bi-directional email paths and use them to send and receive my email messages
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and communicate them to and from my sixty-four binary thousand processors. I visualized those
processors as encircling a globe in the sixteenth dimensional hyperspace and encircling that globe
as an internet that is a small copy of the Internet.
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My visualization of my global network of two-raised-to-power ten processors that is an internet. My
supercomputer invention is this: I visualized all my 1,024 processors to be uniformly distributed
across the hypersurface of a globe that I visualized as embedded into a ten-dimensional
hyperspace.
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My visualization of my global network of processors that is an internet. My supercomputer
invention is this: I visualized all my processors to be uniformly distributed across the surface of a
globe that I visualized as a supercomputer.
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In the modern configuration of supercomputers and at one foot per email wire,
those email wires will total 200 miles of cables. Each vertex on the surface of that
globe was my metaphor for one processor. Each bi-directional edge on the
surface of that globe was my metaphor for one email wire. That globe is my
metaphor for the Earth.
That new global network of sixty-four binary thousand processors is one of the
two internets that I invented as two supercomputers and is the reason I was
profiled in books such as the one titled “History of the Internet.” I envisioned each
processor
as simulating the motions of the nearest three thousand square miles of fluids.

Me outside Baltimore, Maryland, United States.
Photo taken on October 28, 2005. Monkton, Maryland, United States.
https://www.flickr.com/photos/philipemeagwali/41167406662/sizes/o/

My Contributions to the Development of the Computer
The high points of my quest for what makes massively parallel supercomputers
fastest include my discovery that I could solve the most abstract system of
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coupled, non-linear, time-dependent, and state-of-the-art partial differential
equations of modern mathematics. These equations hold a place of honor in the
list of 20 grand challenge problems, or the toughest problems that each
overwhelms the fastest supercomputer in the world.
In the 1980s, these grand challenge problems were considered impossible to
massively parallel process across 64 binary thousand processors. Each processor
had its own operating system and memory. It was also considered impossible to
massively parallel process across a global network of computers that are identical
and that were equal distances apart.

My wife Dale, my mother-in-law Doris Brown, my grand mother-in-law “Ma Mamie” Baird were three
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women who played very supportive roles in my contributions to the supercomputer. As an aside, the
supercomputer was invented 26 miles outside Baltimore, Maryland. Photo taken in Baltimore, MD.
https://www.flickr.com/photos/philipemeagwali/28182658037/sizes/o/

Looking back, in 1946 the fastest computer in the world used only one scalar
processing unit. In 1988, the fastest computer in the world still computed with only
one vector processing unit. Shortly after Independence Day 1989, the media
reported that an African supercomputer wizard in the United States of America
had discovered how the most massively parallel supercomputer ever built can
massively compute with 65,536 commodity processors and solve 65,536
computational physics problems simultaneously. Nine in ten supercomputer
cycles are executed while solving extreme-scaled systems of equations of algebra
and physics.
I had figured out how to finesse my 64 binary thousand processors, enabling them
to communicate and collaborate to reduce the time-to-solution of extreme-scale
systems of equations of algebra—and to reduce that time-to-solution from 65,536
days, or 180 years, on one isolated processor to just one day across an ensemble
of 65,536 processors.
I enabled the system to compute quickly and accurately and to make the
impossible-to-solve systems of equations of extreme-scale algebra possible-tosolve. I introduced how to use that new knowledge in algebra and thus build
digital replicas of petroleum reservoirs and the Earth’s climate.

The Importance of the Supercomputer to You
How does the new parallel supercomputer benefit you?
The next time the weather forecast made you reach for your umbrella, you did so
because the parallel supercomputer was used to make that forecast.
The next time you drive your car, you did so, in part, because the parallel
supercomputer was used to discover and recover the crude oil that was refined as
the fuel in your car. In fact, one in ten supercomputers are purchased by the
petroleum industry.
If you were evacuating your family, and doing so in response to a tsunami
flooding, or an earthquake warning, then you should send a thank you note to
your parallel supercomputer scientist for enabling the tsunami or earthquake
forecast that saved your family’s lives.
And if you own a self-driving car, you should credit that technology to the parallel
supercomputer that is within your self-driving car that enables it to train itself over
time.
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Five Persons That Influenced Me
The two persons that influenced me the most are my father, Nnaemeka James
Emeagwali, and my wife, Dale, herself a noted molecular biologist. In the early
1960s, my father set me on the right path and did so by tutoring me in arithmetic.

emeagwali.com

Page: 108 (450)

YouTube.com/emeagwali

A Life Inside the Internet (Biography of Philip Emeagwali)
In June 1978 in Baltimore,
Maryland, United States, my wife
made sure that I stayed on course.
We have one son, Ijeoma,
together.
Three other persons that influenced
include the unnamed soldier that
conscripted me at age 14 and at
gun point into the Biafran army and
sent me to the Oguta War Front to
replace one of the 500 Biafran
soldiers that died a month earlier.
That Nigeria-Biafra Civil War was
on par with the American Civil War
or the Spanish Civil War.
Another influence was Stan
Kenyon, the university
administrator, in Oregon, United
States, that sent me a scholarship
letter that was dated September
10, 1973. Only one in a million
Nigerians received such
scholarship letters.
The public event that influenced me
the most is the recognition from the
White House. In his White House
speech of August 26, 2000, then
U.S. President Bill Clinton ranked
Philip Emeagwali as “one of the
great minds of the Information
Age.” After that speech, the name
Philip Emeagwali is often on the
same page with great minds like
William Shakespeare, Isaac
Newton, and Albert Einstein.
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With my wife Dale, an American-born
molecular biologist best known for her
contributions to cancer research.

Monkton, Maryland, United States. Photo
taken on October 29, 2005.

https://www.flickr.com/photos/philipemeagwali/42167740285/sizes/o/
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My son Ijeoma and wife Dale Emeagwali (Baltimore, Maryland)
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6 Contributions to Mathematics
Algebra Book That Influenced Me
In early 1964 and at age nine, I was enrolled in Saint John’s Primary School,
Agbor, Midwest Region, Nigeria. It was in 1964 and in Agbor (Nigeria) that I
learned the algorithm for finding the greatest common divisor. But in our home
along Gbenoba Street, Agbor (Nigeria), my father, Nnaemeka James Emeagwali,
taught me how to solve the quadratic equation of algebra. My father taught me
algebra using his high school algebra textbook that was originally published in
1932 in the United Kingdom.
My father used that algebra textbook at Christ the King College, Onitsha, in the
British West African colony of Nigeria. Christ the King College was a famous Irish
high school that my father attended for the six years inclusive from 1942 to ’47.
That book titled “Advanced Algebra” was written by Clement Vavasor [C.V.]
Durell.
I learned the quadratic equation in 1964 from “Advanced Algebra.” I learned the
quadratic equation two decades after my father learned it from Reverend Michael
Flanagan who also taught at Blackrock College, Dublin, Ireland. Blackrock
College is one of the most prestigious schools in Ireland.
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A page from my collections of research
notebooks that totaled about fifty thousand
pages.
This page is on mathematical physics that, in
turn, is an intermediate step to computational
physics. The equations that I scribbled on this
page is a more generalized version of the
equations on the widely reprinted green board
photograph of me in which I was standing on
the foreground and that was dated May 9,
1996.
This system of partial differential equation is
the most advanced and most important
equation in calculus and physics. For that
reason, it’s cross-listed in both the Seven
Millennium Problems of mathematics and the
Twenty Grand Challenge Problems of
computer science.
In mathematical physics terms, this is a
system of coupled, nonlinear, and timedependent partial differential equations of
calculus that encoded the Law of
Conservation of Mass and Second Law of
Motion of physics. [Philip Emeagwali, College
Park, Maryland, United States]

My Contributions to Algebra
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I invented a new supercomputer that
encircled the globe in the way the internet
does, and that could be used to solve neverbefore-solved problems in algebra. I
invented two new supercomputers, the first
was constructively reduced to practice as
processors encircling the globe in the way
the Internet does.

The second was an actual reduction to
practice of 65,536 processors that encircled
the globe in the sixteenth dimension and did
so in the way the Internet does and that
become super by computing faster than any
supercomputer. That new supercomputer
enables the computational mathematician
and physicist to answer previously
unanswerable questions in extreme-scale
algebra that is the recurring decimal in their
grand challenge problems.

Two pages on algebra from my collections of research notebooks that totaled about fifty thousand
pages.

By definition, algebra is the generalization of arithmetic. In high school algebra,
two letters represent two numbers. In the supercomputer algebra that arises from
trying to discover and recover otherwise elusive crude oil and natural gas, one
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trillion letters must represent one trillion numbers arising from a system of one
trillion equations of algebra. Those one trillion equations are evenly distributed
across one million processors that, in turn, solves them in parallel, computing one
million calculations at once.

Banquet speaker at Jamaica Medical Foundation's gala fundraising banquet at the Hilton Kingston Hotel. Photo taken on
March 24, 2001.
https://www.flickr.com/photos/philipemeagwali/41255906990/sizes/o/

Rejections and Redemptions
As a black African scientist in the United States, I conducted my supercomputer
research as an outsider in American scientific laboratories and universities. That
is, my research on fastest supercomputing was and had to be subterranean. Four
decades later, six American universities claim me as a notable alumnus, a
recognition achieved by only one in ten thousand.

Calculus Book That Influenced Me
My contributions to calculus was the cover story of the May 1990 issue of the
SIAM News, the top publication in mathematics that is written by mathematicians
for mathematicians. In Christ the King College, they called me “Calculus”
because I was the only person in Onitsha (Nigeria) that was studying calculus
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and studying it in June 1970 and at age 15. My calculus textbook was written for
research mathematical physicists, not for a 15-year-old.
I first began learning calculus from the first few pages of the 568-paged blue
hardbound book that was titled: “An Introduction to the Infinitesimal Calculus.”
That calculus book was subtitled: “With Applications to Mechanics and Physics.”
That calculus book was written by G.W. [George William] Caunt. That calculus
book was published by Oxford University Press.

This is the calculus book that influenced me to become a research mathematician and a
research physicist of the 1970s and a research supercomputer scientist of the 1980s. I
contributed nine partial differential equations—which
are the most advanced expressions in calculus—to
future editions of books on advanced calculus. I
invented and used my new partial differential
equations to symbolically encode the Second Law of
Motion of physics.

It was a textbook that influenced me to become a research mathematical physicist. That book was
called: “An Introduction to the Infinitesimal Calculus.” It was written by G.W. [George William]
Caunt. I purchased that book at age fifteen and in June 1970. I purchased that book from a
bookstore that was near Zik’s Roundabout, a landmark in Onitsha, East Central State, Nigeria.
Because I was always seen with that book, I was given the nickname “Calculus.”
The system of coupled, nonlinear, and time-dependent partial differential equations of calculus that
I invented were my contributions to mathematics. I invented them while in College Park, Maryland,
United States
The top prize that I won for my contributions to mathematics was mentioned in top mathematics
publications such as the July/August 1990 issue of the Notices of the American Mathematical
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Society. My contribution to mathematics was also the cover story of the May 1990 issue of the
SIAM News. The SIAM News is the flagship publication of the Society of Industrial and Applied
Mathematics.

Peter Ozoh, Umeano, Tagbo, Philip “Calculus” Emeagwali, and Leonard at Christ the King
College, Onitsha, East Central State, Nigeria. (Circa December 1973)
https://www.flickr.com/photos/philipemeagwali/48179728686/sizes/h/

In 1970 and at Christ the King College, Onitsha (Nigeria), everybody called me
“Calculus.” They called me “Calculus” because they saw me solving calculus
problems from that calculus book. At age 15, I could not understand the ordinary
differential equation of calculus that was in the last chapters of my 568-paged
calculus textbook. Instead, I was struggling to solve the problems in chapters one
to three of my calculus textbook of 1970. Moreover, at age 15, I was still in the
eighth grade.
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The Importance of Mathematics
I was asked: “Why should the African student study mathematics?” Mathematics
is more than memorizing the times table of arithmetic. Mathematics is more than
learning how to solve the quadratic equation of algebra and of life. The African
student must study mathematics because it’s a subject that nurtures critical
thinking.
This lack of critical thinking skill explains why a 13-year-old Northern Nigerian that
did not learn geometry proofs is easily convinced, by Boko Haram jihadists, to
strap herself with a suicide bomb.

Me at U.S. Embassy
reception in Jamaica
My wife, Dale
Emeagwali, myself, and
Peju Wilson at the
residence of Richard
Smith (Acting United
States Ambassador).
The United States
Embassy reception for
my wife and I. Photo
taken on March 15,
2001 in Kingston,
Jamaica.

https://www.flickr.com/photos/philipemeagwali/43066374311/sizes/o/

Mathematics in Early Childhood
My passion for performing the fastest calculations began in early 1964. I was then
a nine-year-old in Agbor, Midwest Region, Nigeria. Each late afternoon, I
practiced solving sixty to one hundred arithmetical problems and solving them
within sixty minutes. I was practicing for the all-important 1965 Common Entrance
Examination into Kings College, Lagos, Nigeria. At that time, King’s College was
the most elite secondary school in Nigeria.
The entrance examination into Nigerian secondary schools was akin to an
American Scholastic Aptitude Test that was at the level of a twelve-year old. That
entrance examination consisted of two parts: a set of 60 questions on the English
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Language and another set of 60 problems on arithmetic. Each problem set must
be solved within 60 minutes.
For the 20 months, onward of January 1964,
and in the late weekday afternoons
and in the living room of our three-bedroom
house, along Gbenoba Street, Agbor, Nigeria,
my father drilled me with 60 increasingly
challenging arithmetic problems. I used a stop
clock that stops at the 60th minute. With daily
practice for the forthcoming entrance
examination, the questions on mathematics
became easier than those on the English
Language.
At the all-Nigeria Federal entrance
examination I selected the faraway all-boys
boarding school, King’s College, Lagos, as my
first choice. I was confident that I scored 100
percent in the mathematics portion of that
entrance examination. Because I had been
rehearsing for that entrance examination and
practicing it almost daily, for nearly two years, I
was able to finish the 60-minute test in ten
minutes.
At the practice sessions, I only scored about 90 percent in the English Language
portion of that entrance examination. So my total score of 190 was not high
enough to get me an admission into the very competitive King’s College, Lagos,
Nigeria. My failure in 1965 to get into the most sought after secondary school in
Nigeria was a big blow to my father’s ego, and to mine.
At age ten, my confidence in my mathematical ability was supreme. That
confidence stayed with me and I was not afraid to tackle previously unsolved
mathematical problems, such as solving initial-boundary value problems of
mathematical physics and solving them, for the first time, and across a new
internet that is a new global network of processors, each akin to a tiny computer,
that were identical to each other and that shared nothing between each other and
that were tightly-coupled to each other. I was confident because I was identified
as very talented in mathematics and as someone that will shine in the field of
mathematics.
Back in early 1965, at age ten, at Saint John’s Primary School, Boji Boji, Agbor,
Midwest Region, Nigeria, my school headmaster, Mr. Okwechime, would not have
been surprised if he was told that a quarter of a century later that I will be the
cover story of the top mathematics publication, namely, the May 1990 issue of the
SIAM News that is published as the news journal of the Society for Industrial and
Applied Mathematics.
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Father as Earliest Mentor
As a supercomputer scientist, I had to quantify my parallel processed solution to
the grand challenge problem as well as measure the new speeds of the physical
experiments that I conducted across my new internet that was a new global
network of 65,536 processors that were identical to each other and that were
tightly-coupled to each other and that were equal distances apart from each other.
Without mathematical knowledge, supercomputing across millions of processors
would be an unconstrained speculative science fiction. Mathematics is to science
what paint is to art. Or what words are to literature.
The secret to my success as a supercomputer scientist was that my father,
Nnaemeka James Emeagwali, attended Christ the King College, Onitsha, Nigeria,
and attended that high school for the six years inclusive of 1942 through ’47. With
that level of education, my father was able to tutor me from the times table to
solving the quadratic equation of algebra.

My father, Nnaemeka James Emeagwali [far left, front row], attended Christ the King College,
Onitsha, Nigeria, and attended that high school for the six years inclusive of 1942 through ’47.
[Christ the King College, Onitsha, circa 1940s]
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With my father Nnaemeka James Emeagwali.
District Heights, Maryland, United States. Photo taken on Christmas of 1996.

Sometimes, the Impossible Remains Impossible
When parallel supercomputing meets the biggest questions in computational
science, the impossible-to-solve becomes possible-to-solve. Parallel
supercomputing is the vital technology that enables us to ask the biggest
questions and then find new answers to those previously unanswered questions.
I began my quest for practical parallel supercomputing in the realm of science
fiction, namely, by imagining the one binary million email wires that I must use to
ingest my data and do so from outside a new internet that is a new global network
of commodity-off-the-shelf processors.
I began that quest by imagining how to move my data efficiently and move them
inside my sixty-four binary thousand processors that were tightly-coupled to each
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other and that shared nothing between each other. I also imagined my email
messages as sent to and received from two-raised-to-power sixty-four processors
that I imagined as encircling a globe in sixty-four dimensional hyperspace.
I discovered that our post human descendants of Year Million will forever find it
impossible to construct their parallel supercomputer that has a one processor to
one vertex correspondence with the two-raised-to-power sixty-four vertices of the
cube in sixty-four dimensional hyperspace.

A Day in the Life of a Mathematician

My yearbook photo (Beaver, Oregon State
University Yearbook, early 1977)

For the sixteen years onward of June
20, 1974, I kept moving forward
towards the frontiers of the parallel
supercomputer. I moved forward even
as vector supercomputer scientists
mocked me and made fun of my belief
that parallel processing will overtake
vector processing as the technology
that powers every supercomputer. I
moved forward with my invention-inprogress because I knew that my
discovery of practical parallel
supercomputing would put the name
Philip Emeagwali into books on the history of science. My sense of urgency that
history was in the making was why I spent sixteen years working alone and
unpaid and doing so to invent practical parallel processing as the technology that
makes every supercomputer super.
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With my wife Dale, an American-born molecular biologist best known for her contributions to cancer
research. Monkton, Maryland, United States. Photo taken on October 29, 2005.
https://www.flickr.com/photos/philipemeagwali/43021914712/sizes/o/

Contributing New Mathematics to Human Knowledge
As a research mathematician of the 1970s and ‘80s, my quest was for new
algebra, new calculus, and new mathematical knowledge that was newsworthy
and that was not in any mathematics textbook. The new mathematical knowledge
that I contributed to mathematics that then U.S. President Bill Clinton mentioned
in his White House speech of August 26, 2000 was the Philip Emeagwali Formula
that I used to figure out how to divide the toughest mathematical problems into a
emeagwali.com
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million smaller problems and how to then solve those smaller problems across a
million processors that I visualized as encircling a globe and doing so as a new
internet and doing so in the manner the Internet circumscribed planet Earth.

The most productive decade in my research for new computational mathematics
was the 1980s. In 1981, I was an extreme-scale computational research
mathematician in College Park, Maryland, United States. College Park is a small
town of 30,000 residents in Prince George’s County. College Park is to American
mathematicians what Abuja is to Nigerian politicians. In College Park, Maryland, I
identified myself as a research mathematician that was at the intersection of
numerical analysis and the partial differential equation. Those two fields of study
are at the crossroad where physics, applied mathematics, and computer science
met. Those two fields of study are particularly useful to physics, engineering, and
medicine.
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My typical research notes (1983, United States Library of Congress, Washington, D.C.)
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“Stability analysis is the technique that I used to invent
my nine finite difference algorithms that I used to
discretize my nine partial differential equations.” Philip
Emeagwali
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I was a research mathematician. This was my typical daily research notes in College Park
(Maryland) or at the Library of Congress in Washington, D.C. back in 1983.

Each afternoon and at the blackboard in the mathematics coffee room in College
Park, I might scribble a system of partial differential equations of calculus as well
as its companion system of partial difference equations of algebra that I must
solve. It’s impossible for any mathematician to exactly solve an initial-boundary
value problem of calculus that is governed by the nine partial differential equations
that I invented and that are my contributions to calculus.
My only solution strategy was to move away from my blackboard and do so by
paradigm shifting to a new internet that is a new global network of 64 binary
thousand processors that were identical to each other that were tightly-coupled to
each other and that shared nothing between each other. Each of my 65,536
processors operated its own operating system.
College Park is four miles from the northeast border of Washington, District of
Columbia. In 1981, I was living at 1915 East-West Highway, Silver Spring,
Maryland, rather than in College Park, Maryland. I lived in Silver Spring, in part,
because it was midway between the city of College Park, and the Foggy Bottom
and Adams Morgan neighborhoods of Washington, District of Columbia, and the
National Institutes of Health, Bethesda, Maryland. Those were my favorite places.
In the early 1980s, my wife, Dale, was conducting her own research in the field of
molecular biology.
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An article on the marriage of Philip Emeagwali (in The Baltimore Afro-American, August 22, 1981.)
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On my typical weekdays of the early 1980s, I arrived at eight o’clock in the
morning at my desk in the Gramax Building at 8060 13th Street, Silver Spring,
Maryland, United States. In the 1980s, the Gramax Building housed the United
States National Weather Service. The Gramax Building has been reconfigured as
an apartment building.
At twelve noon and on weekdays, I will take a shuttle bus for the 25-minute ride
from Silver Spring Metro Station to College Park, Maryland. In College Park, I
spent a lot of time in the Coffee Room for research mathematicians that was at
forty-one seventy-six [4176] Campus Drive or inside the nearby research library
that had specialized collections on mathematics, physics, and computer science.
Or I might be attending a research seminar on new mathematics that is given by a
research mathematician that is visiting from a different country.

For most weekdays from September 1981 to April
1986, I conducted my scientific research inside this
building, called The Gramax. It was then the
headquarters of the United States National Weather
Service and was located at 8060 13th Street, Silver
Spring, Maryland. It’s now an apartment building.
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The above system of equations of algebra is an excerpt from my first test-bed code that solves my
finite difference discretizations of the shallow water wave equations. The shallow water equations
are approximations of the primitive equations that are used in meteorological forecasts that, in
turn, encoded the Second Law of Motion of physics.
I invented and used never-before-used mathematical notations to describe my new extreme-scale
algebra. I parallel processed its solution and did so across my new internet. That internet, was a
global network of 65,536 processors that share nothing between each other. I invented these
unconventional notations because parallel supercomputing was itself unorthodox and needed a
new language.
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Philip Emeagwali Internet
My original illustration of the new internet that I invented. Photo at
https://www.flickr.com/photos/philipemeagwali/41302618320/sizes/o/

I conceived this Internet back in 1974. I visualized sixty-four thousand beams of search light, each
the shape of a prism that is cross-sectionally shaped like a hexagon or a pentagon. That
visualization laid the foundation for my discovery of practical parallel supercomputing that occurred
back on July 4, 1989 and occurred across a new internet that is a global network of sixty-four
binary thousand processors.
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Me and Dale, August 15, 1981, Baltimore, Maryland
https://www.flickr.com/photos/philipemeagwali/41241348060/sizes/o/

A Day in the Life of Philip Emeagwali [1980s]
In the early 1980s and at three-thirty [3:30] in the afternoon, I walked over to the
main lobby of forty-one fifty [4150] Campus Drive to socialize with research
physicists and astronomers, spending about thirty-minutes conversing over tea
and cookies. At four o’clock in the afternoon, I carried my heavy tennis bag to the
nearby fourteen tennis courts at Fieldhouse Drive, College Park. As a research
supercomputer scientist, I was invisible throughout the decades of the 1970s and
‘80s.
About twice a week and in the decade of the 1980s, I attended research seminars
in Laramie (Wyoming), Baltimore (Maryland), Twin Cities (Minnesota), and
Washington (District of Columbia). Each research seminar was a show-and-tell
presentation on what the researcher discovered and on his current and future
research projects.
After I had attended one thousand research seminars, I learned how to conduct
an extreme-scaled scientific research and do so at the frontiers of knowledge in
mathematics, physics, and computer science. Those scientific seminars
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sharpened my intuition which, in turn, made it possible for me to conduct research
alone and to solve the grand challenge problem of supercomputing.
The top prize in the field of supercomputing is normally won by a team of up to 50
supercomputer scientists. In 1989, I got the attention of the supercomputer
industry when I won the top prize in supercomputing and won it alone as a thirtyfive year old.
My contribution to the development of the parallel supercomputer was possible
because I was one of the few people in the world that religiously attended one
thousand scientific seminars. Without those sixteen years of research, that I
conducted onward of June 20, 1974 and programmed the supercomputer that
was at 1800 SW Campus Way, Corvallis, Oregon, United States, giving me the
top prize in the field of supercomputing would have been akin to giving the Oscar
Award for lifetime achievement and giving that recognition to a child star.

Me in September 1974 in Monmouth, Oregon, United States.
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Me inside 36 Butler Hall, Monmouth, Oregon, March 29, 1974.
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Me in Monmouth, Oregon, United States, back on March 28, 1974.

I spent the summers of 1974 through 1979 carrying thousands of this punched card. This card
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contains 80 columns. It is punched in the programming language called FORTRAN, the acronym
for FORmula TRANslation. The formula punched on this card is Z(1) = Y + W(1).

A Retrospective on the 1960s
In the early 1960s, the partial differential equation that governed the petroleum
reservoir was crude. The equation is called the Laplace equation. When applied to
a heterogeneous real-world porous medium, the Laplace equation had variable
coefficients and was, ironically, simulating an unsteady state porous medium fluid
flow problem but simulating it as a steady state fluid flow problem.
In the early 1960s, Fortran was not yet widely available. For that reason, the early
petroleum reservoir simulation codes were written in a less user-friendly assembly
language. The assembly language is the only language the computer speaks
directly. The assembly language is still used in supercomputing programming
contests and used because it allows direct hardware manipulation as well as
allowing access to specialized processor instructions.
Back in 1961, petroleum reservoirs were simulated at about twenty thousand
[20,000] floating-point arithmetical operations per second.
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Me in Georgetown, Washington, DC.
https://www.flickr.com/photos/philipemeagwali/48179259116/sizes/l/
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Gazing Towards the Frontier of Mathematics
At age fifteen and back in the late afternoons of mid-1970, I could be found inside
one of the bookstores that were along New Market Road, Onitsha, East Central
State, Nigeria. In one of those bookstores in Onitsha, that was near D.M.G.S., the
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acronym for Dennis Memorial Grammar School and that was besides Zik’s
Roundabout, I overheard the question: “Why should algebra and calculus be
studied?”

Back in 1970, I could not answer that question. But fast forward twenty years to
the United States, I had attended one thousand seminars, each given by a person
that spent their careers at the frontier of knowledge in the mathematical sciences.
As a thirty-five year old supercomputer scientist that was in the news for his
contributions to mathematics, I had developed the mathematical maturity that was
needed to answer that mathematical question that was asked in the bookstore in
Onitsha in 1970.
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“What is the benefit of mathematics to Nigeria?” To paraphrase a proverb in my
ancestral Igbo language, attempting to forecast the weather or to recover crude oil
and natural gas that were buried one mile deep inside an oil field and attempting
to do those things without mastering and employing algebra and calculus and a
supercomputer is like attempting to climb a palm tree without the climbing rope.
Trying to pinpoint the deposits of crude oil and natural gas and trying to do so
before studying algebra and calculus and before I discovered how to parallel
process that algebra across one million processors is like trying to read a book
that is written in Latin and trying to do so before studying the Latin language.

Winding Down at Tennis Courts
As an aside, on weekdays, I did my stability investigations full time
and alone. I conducted my mathematical research in the early 1980s
and in College Park, Maryland, United States. Tennis was the diversion
that took me off the mathematician’s blackboard and took me away from
the stress of inventing new calculus.
On weekdays of the early 1980s, I spent the last three daylight hours at the tennis
courts that were either in College Park, Maryland or at the Rosemary HillsLyttonsville Local Park that was near my home of Apartment 303 of 1915 EastWest Highway, Silver Spring, Maryland.
In the early 1980s, I spent my weekends in Baltimore, Maryland. The city of
Baltimore describes itself as the birthplace of the U.S. national anthem, “The StarSpangled Banner.” In Baltimore, I was a late-afternoon regular at the Druid Hill
Park Tennis Courts and at Clifton Park Tennis Courts.
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An article [Ann Arbor News, July 22, 1989, Michigan] on me reaching the finals of a tennis
tournament. In the 1980s, I won a few city-wide tennis tournaments and registered in 26-mile
marathons.

Me, my wife Dale, and grandparents of Dale. Dale and I were heading to the tennis court. [August
1984, Silver Spring, Maryland, United States.]
https://www.flickr.com/photos/philipemeagwali/48179795837/sizes/h/

emeagwali.com

Page: 149 (450)

YouTube.com/emeagwali

A Life Inside the Internet (Biography of Philip Emeagwali)

Legacy of Segregation in Science
A recurring conversation with my older tennis partners was that during
the 1950s segregation era that Druid Hill Park Tennis Courts displayed “whites
only” signs. As a black African-born research mathematician, my presence within
the American research mathematics community was very isolating.
American science is grounded on a legacy of institutional racial discrimination.
There is far more segregation and separation in American science than in
American sports. That American legacy of institutional segregation and separation
is the reason I was the only person to ever win the top prize in the field of
supercomputing and to win that prize alone. In contrast, that prize is only won by a
team of up to fifty supercomputer scientists that were armed with a supercomputer
that costs up to 1.25 billion dollars.

emeagwali.com

Page: 150 (450)

YouTube.com/emeagwali

A Life Inside the Internet (Biography of Philip Emeagwali)

Two-time Nobel laureate John Bardeen (left), William Bradford Shockley (middle), and Walter
Houser Brattain (right) shared the Nobel Prize in Physics of 1956 for co-inventing the transistor.
William Shockley was a close friend of Fred Merryfield and visited The Merryfields for dinners.
From late 1975 to early 1976, I was the only person living with Fred and Anne Merryfield at 2540
SW Whiteside Drive, Corvallis, Oregon.
Fred Merryield was the co-founder of CH2M, an engineering consulting firm with an annual
revenue of five billion dollars. Back in 1975, William Shockley was on national television and was
using his Nobel Prize as a platform to promote his opinion that black people are less intelligent
than white people. William Shockley was so disliked that he was buried without a funeral.
Ironically, I crossed path at the same dinner table with William Shockley.
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Me living with Fred Merryfield, who had Nobel laureate William Shockley over for dinners (inside
2540 SW Whiteside Drive, Corvallis, Oregon, circa December 1975).
https://www.flickr.com/photos/philipemeagwali/31081484517/sizes/5k/
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Since 1989, my contributions to science were controversial because I was described as having a
higher IQ than Albert Einstein. To reduce the controvery, white illustrators depicted Philip
Emeagwali as white, and as shown in this pair of illustrations. The “controversial” illustration of the
black Philip Emeagwali was never published.
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https://www.flickr.com/photos/philipemeagwali/29175783278/sizes/6k/

The big black box in the background contains 65,536 tiny processors. In the 1980s, I was the lone
wolf fulltime programmer of sixteen supercomputers that were each similar to this one. [Photo at
245 First Street, Cambridge, Massachusetts. November 30, 1990, across the street from M.I.T.
Campus, Cambridge]

American Independence Day of 1989
The Eureka moment of my life occurred at 8:15 in the morning of the Fourth of
July 1989, in Los Alamos, New Mexico, United States. That was the moment I
discovered practical parallel processing and became the first person to
understand it as the vital technology that will underpin every supercomputer.
My discovery represented a major shift from the conventional supercomputer
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of the 1980s and earlier that computed with only one isolated 30processor to the
modern supercomputer that computes with up to ten million processors. Practical
parallel processing, that I discovered for supercomputing, changed the ways
scientists, engineers, and researchers solved their toughest problems.
The reason I remember that Fourth of July 1989 so well was that it was the
Independence Day of the United States. Because I realized that I was making
history, I worked every day including the Christmas Days of the 1980s. Back in
the 1980s, the supercomputer scientists in my small circle did not understand
what I was working on and steadfastly declined my invitation to collaborate with
me.
It’s normal for fifty multidisciplinary supercomputer scientists to have collaborated
with me and do so to make my parallel processed supercomputer calculations
completed a few years earlier. In contrast, I was able to solve the grand challenge
problem of supercomputing and solve it alone. The reason I could solve it alone
was that I had more scientific knowledge than each member of that fifty-person
team had. The knowledge that I acquired over sixteen years of supercomputing
was the reason a grand challenge problem that is impossible for fifty scientists to
solve as a team of researchers is, in fact, possible for me to solve alone.
Because I knew more about the parallel supercomputer than they did, I had a
sense of urgency and the surreal feeling that I was making an invention that was
bigger than myself.

(L-R) Me, my grandmother-in-law Ma Mamie Baird, my mother Agatha Emeagwali, my grandfather-in-law Pa
Charles Baird, my wife Dale. Photo taken in Baltimore, Maryland in August 1984.
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7 Contributions to Physics
Physics Book That Influenced Me
My scientific journey to the frontier of knowledge of the most extremescaled computational physics began with the 1118-page textbook titled:
“Advanced Level Physics” by Michael Nelkon and Philip Parker. It was the
most popular physics textbook across the British Commonwealth. It was
widely used in Nigeria, India, and the United Kingdom. I spent the twenty
years, onward of June 1970, mastering algebra and calculus and physics and
doing so to arrive at the frontiers of knowledge of algebra, calculus, and
physics and trying to figure out how to solve previously unsolved problems
arising in calculus and in algebra and in computing. I spent those twenty
years researching how to solve the toughest problems arising in extremescale computational physics.
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It was this textbook that influenced me to
become a research physicist. The book was
titled “Advanced Level Physics.” The book was
written by Michael Nelkon and Philip Parker. The
book was first published in 1958. I used the
1970 edition of that book to teach myself
physics.
In 1972, I studied physics alone and did so on
weekends and during after school hours at the
Sacred Heart Primary School, in Ibuzor, Midwest
State, Nigeria.
The system of nine coupled partial differential
equations of mathematical physics that governs
the motions of crude oil, injected water, and
natural gas flowing across a production oilfield,
that is one mile deep and the size of a town, was
my contribution to human knowledge that
extended the boundaries of knowledge of the
fields of mathematics and physics.

Those nine partial differential equations were
defined by eighty-one mathematical terms that
comprised of forty-five terms that were in
textbooks on porous media flows as well as
thirty-six new partial derivative terms that
encoded both the temporal and convective
inertial forces.

The new mathematics that I invented (or new calculus) encoded the Second Law of Motion of
physics that was described in “Advanced Level Physics” and that was discovered three centuries
earlier.

The second law of motion of physics is stated as follows:
The resultant force applied to a body is directly proportional to the product of the
body's mass and its rate of change of velocity. The change in velocity is in the
direction of the force.
The rate of change of velocity is called the acceleration (or lower case a). A force is
represented by F [or capital F]. This 330-year-old second law of motion of physics
states that force is proportional to acceleration (F
a).
We introduced a constant (m) and did so to make this proportional relationship
become the algebraic equation, F = ma. That is, the more matter a body contains,
the greater the force required to accelerate that body. Force is equal to mass times
acceleration, or ma (where “m” represents the mass of the body)
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That 1118-page textbook called ”Advanced Level Physics” that was written by Michael Nelkon and
Philip Parker was the book that I used to teach myself physics. My contribution to physics is this:
I discovered how extreme-scale computational physics can be executed across an internet
that is a global network of 65,536 processors that shared nothing between each other and
that are equal distances apart from each other.
I discovered how to reduce the supercomputer execution times and do so by a factor of
65,536. I discovered how to reduce that supercomputing time and reduced it from 180
years, or 65,536 days, to only one day of the fastest computations across that internet. My
contributions to physics made the news headlines back in 1989.

Timeline for the Physics of Oil Recovery

emeagwali.com

1666

Invention of the Second Law of Motion of physics and calculus.

1856

Invention of Darcy's Law, an empirical Second Law of Motion within a
petroleum reservoir.

1920

Cheap oil and natural gas becomes competitive to coal.

1920s

Hydrocarbons synthesized to create liquid fuels.

1921

Ethyl gasoline produced

1928

Submersible drilling barge invented.

1932

The first independently drilled oil well.

1932

First on-shore submersible drilled oil well on the West Coast of the United
States.

1940

First off-shore submersible drilled oil well in the Gulf of Mexico.

1946

Programmable computer is invented.

1950s

Reservoir simulation began

1960

Organization of the Petroleum Exporting Countries founded.

1973

OPEC oil embargo

1989

Philip Emeagwali discovers how to simulate petroleum reservoirs across
millions of processors.
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A group of petroleum reservoirs. A typical oilfield is about one mile deep and the size of a town.
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Me delivering a lecture at Bowling Green State University, Bowling Green, Ohio. April 12,
2002
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Contributions to Calculus
The modern calculus is a tool that enables the mind to go where the eyes cannot
see. Between the ancient laws of physics and the modern laws of computing, the
partial differential equation of calculus is the pink elephant in the room. Calculus is
the uncle nobody in the family wants to talk about.
In 1989, I was in the news for inventing how to solve the toughest mathematical
problems arising as the partial differential equations of modern calculus. I was
also in the news for computationally inventing how to solve the largest system of
equations of algebra that approximated that said partial differential equations of
modern calculus. I was also in the news for experimentally inventing how to solve
the companion initial-boundary value problems and how to solve them at the
fastest speeds and solve them across a new internet that I visualized as my new
global network of 64 binary thousand tightly-coupled processors that were
identical, that were equal distances apart, and that shared nothing.
I visualized my new global network of commodity processors as married together
by one binary million email wires and married together as one cohesive unit that is
my new supercomputer de facto. I began my mathematical quest by inventing
nine partial differential equations of modern calculus. My contributions to modern
mathematics was the cover story of the May 1990 issue of the SIAM News. The
SIAM News is the top publication for research mathematicians. The SIAM News is
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where newly discovered
mathematics is written by
research mathematicians for
research mathematicians. The
SIAM News is published by the
Society of Industrial and Applied
Mathematics that is the premier
society for research
mathematicians.
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A few pages from my collections of research notebooks that totaled about fifty thousand pages.

Contributions to Physics
The mathematical invention that became the cover story of the bi-monthly SIAM
News is to the research mathematician what the cover of Sports Illustrated
magazine is to the super model. My cover story in the SIAM News was akin to
being inducted into the Hall of Fame of mathematics. I invented my nine partial
differential equations of modern calculus and I invented those equations from the
basic principle called the Second Law of Motion of physics.
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The reason the geophysics origin of my
mathematical invention should not come as a
surprise was that the partial differential
equations of modern calculus always arises
from real-world problems. My nine partial
differential equations arose from the problem
of using the excruciatingly detailed petroleum
reservoir simulator and using that code to
recover otherwise unrecoverable crude oil and
natural gas that are flowing a mile-deep inside
the Niger-Delta oilfields of southeastern
Nigeria.
The reason I invented the Philip Emeagwali’s
Equations and invented them from first
principles is that the Second Law of Motion of
physics is assumed to be self-evident. The
Second Law of Motion of physics that was
discovered three centuries and three decades
ago is my starting point and the physical
foundation of my contributions to modern
calculus and extreme-scale algebra.
The reason I was able to make that
contribution to calculus and algebra was that I am a polymath, not a
mathematician per se. Any research mathematician who is not a polymath and
who is not at home at the frontiers of knowledge in physics and computer science
can only use, say, the ordinary differential equations of calculus and use them as
both his starting and ending points. I was a polymath and a research
supercomputer scientist of the 1970s
and ‘80s who simultaneously conducted
research across the frontiers of physics,
mathematics, and computing.
While formulating the nine partial differential
equations that I invented and that are my
contributions to mathematics, I visualized the
weather vane as representing the second law of
motion of physics. I used that law to invent the
Philip Emeagwali Equations. I visualized using
my equations to [quote unquote] “measure”
tomorrow's wind velocities and do so in the
manner the weather vane is used to measure
today’s wind velocities.
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The barometer is an instrument that is used to measure the atmospheric pressure. The barograph
is a barometer that records its readings on a moving chart. I visualized the barometer, or the
barograph, as representing the law of conservation of mass of physics. That law was used to
formulate three partial differential equations that are part of the primitive equations of meteorology.
I visualized the latter partial differential equations as [quote unquote] discretized into a system of
equations of algebra and then used for “measuring” tomorrow's atmospheric pressures and
measuring them in the manner the barograph, or barometer, is used to measure today’s
atmospheric pressures.

I began my mathematical quest for the fastest supercomputer on Thursday June
20, 1974 at 1800 SW Campus Way, Corvallis, Oregon, United States. I began my
quest on the first supercomputer in the world to be rated at one million theoretical
instructions per second. I ended my quest on Tuesday the Fourth of July 1989 in
Los Alamos, New Mexico, United States and on the pre-cursor to the modern
supercomputer that is the first supercomputer in the world to be rated at over one
billion actual calculations per second. The partial differential equation of modern
calculus was my common denominator between that first supercomputer and the
modern supercomputer.
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A typical oilfield is about one mile
deep and the size of a town.

Back in June 1970, I used calculus to study how things change. Twenty years
later, my contributions to calculus became the cover story of the June 1990 issue
of the SIAM News. In the June 1990 issue of the SIAM News, a research
computational mathematician wrote that:
"I have checked with several reservoir engineers who feel that his calculation is of real importance
and very fast. His explicit method not only generates lots of megaflops, but solves problems faster
than implicit methods. Emeagwali is the first to have applied a pseudo-time approach in reservoir
modeling.”
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Recognitions for My Contributions
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In modern supercomputing, parallel processing is a
disruptive technology that displaced sequential
processing, a technology that established itself for half
a century. Between sequential processing that was
experimentally invented in 1946, and parallel
processing that I experimentally invented in 1989, was
vector processing that was invented in the 1960s.
Vector processing was the sustaining technology that
yielded incremental gains in the supercomputer speeds
of the 1970s and ‘80s.
My world’s fastest supercomputer algebraic
calculations made the news headlines and were
highlighted in the June 20, 1990 issue of the Wall
Street Journal. The computer and information
technology writer, Judith Axler Turner, wrote in the
June 27, 1990 issue of The Chronicle of Higher
Education that I "took on an enormously difficult
problem… solved it alone, has won computation's top
prize, captured in the past only by seasoned research teams.”
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8

Contributions to Supercomputing

Me during a lecture on May 9, 1996 in Saint Paul, Minnesota, United States and from the archives of
emeagwali.com and https://www.flickr.com/photos/philipemeagwali/29195826138/sizes/o/

I wrote on the green board the system of coupled partial differential equations of
mathematical physics that were used by the oil company formerly called Exxon
Corporation. That company was renamed Exxon Mobil. Exxon Corporation used
those partial differential equations to simulate the flows of crude oil, injected
water, and natural gas that were flowing across their production petroleum
reservoirs. An oilfield is about one mile deep and the size of a town.
My contribution to the scientific and technological knowledge that is used to
discover and recover otherwise undiscoverable and unrecoverable crude oil and
natural gas is this: I discovered that four forces existed inside every production
petroleum reservoir. And I also discovered that the system of nine of partial
differential equations used by Exxon Mobil had partially and incorrectly summed
only three forces namely, pressure, viscosity, and gravity, instead of correctly
summing four forces. My contribution to mathematical physics was that I correctly
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summed all four forces, namely: pressure, viscosity, gravity, and inertia.

During a lecture that I delivered on July 9,
1991 in Washington, DC, to attendees of the
International Congress of Industrial and
Applied Mathematics, I said: “I found errors
in the most critical equations that the
petroleum industry had used for 60-years
and used to stimulate the flows of crude oil,
injected water, and natural gas that were
flowing across a production oilfield that is
one mile deep and the size of a town. I
corrected those errors and made it easier to
extract crude oil and natural gas.
I wrote on my green board photo that is
dated May 9, 1996, the actual (but incorrect)
system of partial differential equations that
were used by all the oil companies and used
to inaccurately simulate the flows of crude
oil, injected water, and natural gas that were
flowing across their production petroleum
reservoirs.
My contribution to computational mathematics is this: I created new mathematics
that includes the correct equations for recovering crude oil and natural gas and
doing so from production petroleum reservoirs. I was in the news headlines, back
in 1989, for discovering how to solve this grand challenge problem and solve it
across a global network of 65,536 processors that outline and define a new
internet and redefined it as one seamless, cohesive supercomputer.
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The International Congress on Industrial and Applied Mathematics (ICIAM) is to the research
mathematician what the Olympics is to the professional athlete. Both events are held once in four
years. My contributions to mathematics made the news headlines. The top prize that I won for my
contributions to mathematics was mentioned in top
mathematics publications, such as the July/August 1990
issue of the Notices of the American Mathematical
Society. My contribution to mathematics was also the
cover story of the May 1990 issue of the SIAM News.
The SIAM News is the flagship publication of the Society
of Industrial and Applied Mathematics. Because I was
known in the mathematics community, I was invited to
present my new system of coupled, nonlinear, and time
dependent partial differential equations of calculus. I was
invited to present the companion system of partial
difference equations of algebra that I also invented. I was
invited to explain how I used my new calculus and new
algebra and used them to discover practical parallel
supercomputing and discover it across my new internet
that was a global network of 65,536 processors that
shared nothing between each other.
I delivered my ICIAM lecture on July 9, 1991 in
Washington, D.C.
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Reviews of some of my lectures posted at http://YouTube.com/emeagwali

Despite its complexity, each of the nine Philip Emeagwali Equations is simply a sequence of
symbols that I split into left and right sides and that I joined by an equal sign—each, in turn, a more
esoteric way of saying the simple and iconic algebraic F=ma, or force equals mass times
acceleration, the physics formula that is the most known to all scientists and engineers.
I presented my contributions to mathematics, to calculus, and to algebra, and I presented them to
research mathematicians in the United States. I also presented my contributions to mathematics to
research mathematicians that attended my lecture of July 9, 1991 that took place at the
International Congress for Industrial and Applied Mathematics that took place in Washington, D.C.
that was called ICIAM 91.
Partial differential equations are used to simulate the motions of crude oil, injected water, and
natural gas that were flowing one mile deep inside a production oilfield that is the size of a town.
The essence of my mathematical discovery was that the partial differential equations published in
textbooks and that were used in the petroleum industry were incorrect. The Philip Emeagwali
Equations that I discovered are correct.
In my ICIAM 91 lecture, I argued that mathematics should be based on reasoning, not reckoning. I
discovered that the reverse holds for engineering, where mathematics is based on engineering
reckoning, not mathematical reasoning. When mathematics is based on only reckoning, the
petroleum engineer will not understand the context of his reservoir simulations.
Using mathematical reasoning, I discovered a critical error in the 160-year-old equations, called
Darcy’s Formulae, that were encoded into petroleum reservoir simulators that, in turn, were used
to extract crude oil and natural gas. Such mathematical errors are difficult to detect and correct.
But a century and a half old set of errors that were overlooked by seven generations of
mathematicians has more lives than a cat.
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Here I was speaking at M.I.T. (Cambridge, MA, April 28, 2001)

The Philip Emeagwali Equations were abstract and difficult to understand. My original
mathematical discovery escaped the practicing engineer and scientist and did so, in part, because
my equations were dense and impenetrable. As a result, my mathematical invention was never a
hot button topic. Nor was it the subject of debates and discussions.
At emeagwali dot com, I posted my handwritten mathematical research notebooks and I did so
because my quest for new mathematical knowledge, such as the Philip Emeagwali Equations, was
pursued through symbols, not words.
As a research mathematical physicist who was the lone wolf programmer of the most massively
parallel supercomputers of the 1980s, I maintained an organic interplay between the laws of
physics and the partial differential equations of calculus that encoded those laws as well as the
partial difference equations of algebra that approximated those partial differential equations. I also
maintained an organic interplay between my internet that was my global network of sixty-four
binary thousand processors that I parallel processed my solutions of my world record system of
equations of algebra that made the news headlines when I solved it back on July 4, 1989.
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I headlined the largest science festival in Asia.

I was in the news headlines for a year after my discovery of practical parallel supercomputing.
That discovery occurred on July 4, 1989 in Los Alamos, New Mexico, United States.

As an extreme-scaled, high-performance computational mathematician, my goal was to broaden
the frontier of mathematical knowledge and do so to make my new mathematics both practical and
precious. The value of the Philip Emeagwali Equations increases when my new system of partial
differential equations of calculus and the system of partial difference equations of algebra that
approximated them migrates from the calculus and algebra on my blackboard to the ensemble of
65,536 message-passed codes on my supercomputer motherboard that, in turn, that I redefined as
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my new internet that is a global network of 65,536 commodity-off-the-shelf processors that shared
nothing between each other.

For two decades, I worked on the Philip Emeagwali Equations. I discovered and corrected the
errors that were in the critical partial differential equations that were used to extract crude oil and
natural gas and I did so by emphasizing insight over formulas, explanations over assertions,
critical thought over methodology, and curiosity over virtuosity. I corrected the critical errors in
textbooks and did so with equations founded on ‘only if’ rather than ‘if only’ the inertial forces did
not exist.

This is one of my original sketches
in which I depicted my sixty-four
binary thousand (or two-raised-topower sixteen) sixteen-bit long
email addresses for my global
network of 65,536 processors that
I visualized as equal distances
apart and on the hypersurface of a
hyper-globe that I defined as my
new internet.
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My discovery was a significant lodestar in the terra incognita, the unknown world,
of supercomputing. Being able to execute 64 binary thousand petroleum reservoir
models led to the discovery and recovery of otherwise elusive crude oil and
natural gas. The January 27, 1997 issue of Upstream, the crude oil and natural
gas industry newspaper, published in Oslo, Norway, described my invention as
pushing “back the boundaries of oilfield science.”

Supercomputing in Oregon in the 1970s
I began supercomputing with one of the world’s fastest supercomputers in
Corvallis, Oregon. That supercomputer was the first to be rated at one million
instructions per second. As a 19-year-old, I felt like a small boy in charge of a big
ocean liner that turns slowly. Three weeks after I began programming
supercomputers, I was on the cover of a newspaper that circulated in the cities of
Monmouth and Independence. I became a local celebrity.
Back in the 1970s and ‘80s, my homes and offices—in Corvallis (Oregon), Silver
Spring (Maryland), and Laramie (Wyoming)—were littered with my drawings and
my blueprints of the prototypes of two new massively parallel supercomputers that
I invented and constructively reduced to practice.

What is the Internet that I invented? Imagine that a processor is located at each of the 65,536
points on the fifteen-dimensional hypersurface of a globe in the sixteenth dimensional hyperspace.
For simplicity, imagine that hypersphere to be merely the sphere that is shown in the above
diagram. Imagine each red line corresponding to an email communication wire and each red dot
corresponding to a processor. What you have is a seamless, cohesive internet that is the Philip
Emeagwali Supercomputer that is a small copy of the Internet.

Those two new supercomputers were named Philip Emeagwali HyperBall
Supercomputer and Philip Emeagwali Cosmic Ball Supercomputer. I visualized
my never-before-seen Cosmic Ball Supercomputer as a small copy of the Internet
that could be located on the North Pole. That Cosmic Ball Supercomputer was an
ensemble of processors, not a new computer per se. It was a new global network
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of processors and a new supercomputer de facto.

Me (2nd from right of 2nd row) and residents of Wilson Hall, Oregon State University (Corvallis, Oregon. Photo from
the 1976 "Beaver" OSU Yearbook)

At its core, my Cosmic Ball Supercomputer was comprised of off-the-shelf
processors, or identical processors, that were mass marketed for everyday
computers. For that reason, it was independent of processor technology or
processor-agnostic. The Cosmic Supercomputer could be continuously updated
with the newest commodity off-the-shelf processors.
Today, the fastest supercomputer costs the budget of a small nation. It is
programmed by thousands of scientists and occupies the space of a soccer field.
The Holy Grail is to marry together all the processors to all the computers in the
world to all the supercomputers, producing a never-before-seen internet that will
become a never-before-seen planetary-sized supercomputer that will turn our
science fiction into our descendant’s non-fiction.
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Me at 15 NW Edgewood Drive, Corvallis, Oregon. June 1975 and from the archives of emeagwali.com.

Supercomputing in Oregon in 1974
My first night outside Nigeria was spent in Room 36 of Butler Hall, Monmouth,
Oregon, United States. I checked into Butler Hall at about six in the evening of
Sunday March 24, 1974.
Three months later, on June 20, 1974, I began programming the CDC 3300. That
was the first supercomputer to be rated at one million instructions per second.
That supercomputer was marketed seven years earlier as the world’s fastest
computer. By far, the most important contribution to the field of supercomputing is
to attain a speed that was once-impossible and then to harness that new speed to
solve the grand challenge problems arising in science and engineering.
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The first letter that I received from Nigeria (dated April 16, 1974)

A Breakthrough in Supercomputing
Such a breakthrough in computational mathematics, or the supercomputer
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solution of a grand challenge problem, is particularly worthy of being a benchmark
in the history of the computer. That breakthrough is noteworthy if it changed the
way we looked at the computer and the internet. With the supercomputer that
communicates across processors and do so synchronously and computes within
processors and do so simultaneously, we now have answers to previously
unanswerable grand challenge questions.
But back in 1974, my unanswerable question was how to solve a large system of
equations of algebra and how to solve them across a new global network of 64
binary thousand processors that defined and outlined a new internet.
On June 20, 1974, the day I began programming supercomputers, the number of
computer scientists in the world were few. That should not come as a surprise.
After all, the first computer science academic programs started only ten years
earlier. For that reason, I was one of only 24 programmers from around the state
of Oregon that were remotely logged into the supercomputer that was at 1800 SW
Campus Way, Corvallis, Oregon.

New Paradigm in Supercomputing
Three months before I started programming supercomputers, I had arrived from
Onitsha, Nigeria. It seemed like I was catapulted from a sling shot from Onitsha to
Oregon. At that time, my family in Nigeria were still struggling to pronounce the
word “Oregon.” The sling shot that catapulted me to Oregon was a scholarship
letter that was dated September 10, 1973.
When I left Nigeria, they was no computer in Nigeria, or in Sub-Saharan Africa
outside of South Africa. Looking back to 1974, I derived recognition from being at
the frontier of supercomputing and being there when only twenty-four people were
logged into the primary computer in the entire state of Oregon.
On the sixteenth anniversary of my entry into the frontier of supercomputing, trade
publications and newspaper articles, such as the June 20, 1990 issue of The Wall
Street Journal, wrote that I had discovered a different way of looking at
supercomputers. I discovered a new paradigm for supercomputing that uses sixtyfive thousand five hundred and thirty-six central processing units to record the
once-impossible 3.1 billion calculations per second.
My discovery was a paradigm shift because Seymour Cray—the then leading light
in the world of supercomputers—said that it will forever remain impossible to use
sixty-five thousand five hundred and thirty-six “chickens,” that was his metaphor
for the slowest central processing units, and use them to defeat one strong ox,
that was his metaphor for the fastest vector supercomputers.
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9 A Half-Century Retrospective on
Supercomputing

I began programming supercomputers on June 20, 1974 at age 19.
Photo taken in late May 1975 at 15 NW Edgewood Drive, Corvallis, Oregon, United States and from the
archives of emeagwali.com and original at
https://www.flickr.com/photos/philipemeagwali/41240979610/sizes/o/

Searching for the parallel processed solution to the toughest problem arising in
calculus and physics was like searching for a black goat at night. My journey to
the farthest frontier of technological knowledge and my quest for the fastest
supercomputer that is a new internet was a mathematical journey from fiction to
fact to forecast. The fastest supercomputer is where humanity’s future takes
shape.
The computer is the greatest invention since fire. The modern supercomputer is
the greatest invention in modern physics. I believe that we are witnessing a
technological change of tectonic proportion.
emeagwali.com
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My son, Ijeoma Emeagwali, is a computer scientist
trained at the Massachusetts Institute of
Technology and worked at Microsoft and Google.
Ijeoma attended a one-hour university lecture on
supercomputing when he was one month old, in
part, because I was in the news the day he was
born. Photo from the archive of emeagwali.com.

https://www.flickr.com/photos/philipemeagwali/29180089328/sizes/o/
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My wife Dale Emeagwali, my son Ijeoma Emeagwali
and me (Massachusetts Institute of Technology,
Cambridge, MA, June 8, 2012). Ijeoma is a
computer scientist in Silicon Valley.

The Supercomputer in Our Daily Lives
I am often asked to explain how parallel supercomputers benefit you. That’s like
asking: “What will the world be like without the parallel supercomputer?” That
would be a world in which ninety-nine of the one hundred processors inside your
computer is turned off. You’re computing at one percent of your current capacity
and perhaps, achieving only one percent productivity level. A new supercomputer
without parallel processing is reduced to the stature of an ordinary computer. A
new supercomputer that is not parallel processing is like your hometown with only
one streetlight on.
A world without the massively parallel supercomputer is a world in which fewer
discoveries are made, innovation is slowed down, human progress is slowed
down, and the computer of tomorrow cannot be invented today. The bird sings the
same song as its ma and pa. Human progress occurs when we sing a better song
than our ma and pa.

The Supercomputer in Year Million
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My quest for the fastest computation across a new internet that was powered by
two-to-power-sixteen commodity-off-the-shelf processors was the chant of a lone
wolf hearing voices from the sixteenth-dimensional hyperspace. In the 1970s and
‘80s, I wrote voluminously in my private notebooks and with the hope that my
writings will endure and survive the ravages of the millennia. Hopefully, they
become my tangible connection to our post-human descendants of Year Million.
In the 21st century, Africa must cross new frontiers of technological knowledge to
conquer today’s challenges and alleviate poverty.

10 My Story

Me horse riding. Photo taken in Bend, Oregon, in February 1975 and from the archive of emeagwali.com.
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A Day in the Life of
Philip Emeagwali of
1977
I (center) left Corvallis, Oregon, the
afternoon this photo was taken, which was
at Oregon State University on June 5, 1977.
In this photo were my two Nigerian Igbospeaking friends. That afternoon, I boarded
the Greyhound Bus (at 153 NW 4th Street,
Corvallis) and rode non-stop to Washington,
D.C.
I arrived in Washington on about 9:30 in the
morning of Wednesday June 8, 1977 (the
day the rapper Kanye West was born). A
few minutes later, there was an ominous
downpour that delayed my taxi ride to
Howard University’s Housing Office where I
was redirected to the International Youth
Hostel, an old white building that was
located at the corner of 16th and P streets
of northwest Washington, D.C. It was the
least expensive dormitory-style housing in
Washington, D.C.
After my three-day non-stop, coast-to-coast
Greyhound Bus ride, I lived for about two
weeks in that International Youth Hostel.
Then the hostel was relocated. I spent another two weeks in its new re-location that was near
Franklin Square Park of downtown Washington. By mid-July 1977, I became homeless. I slept in
dormitory and hotel basements and in park benches of the Franklin Square.
That summer of 1977, President Jimmy Carter of the United States and President Idi Amin of
Uganda held sway, and future president Nelson Mandela was an unknown man languishing in a
South African prison.
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On June 5, 1977, I rode the Greyhound Bus and rode non-stop from Corvallis, Oregon to
Washington, D.C. My first address in Washington, D.C. was the low-cost International Youth
Hostel. This short-term shared sociable lodging was a white building that was at the corner of 16th
and P Streets, NW, Washington, DC. Youth Hostels are the best bargains in major cities and for
young travelers on tight budgets. During their eight years in the White House, the church that was
across the street from this International Youth Hostel was declared the [quote unquote] "official"
church of President and Mrs. Bill Clinton.
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In the summer of 1977, I was twenty-two years old, unemployed, broke, and homeless. I slept on
the benches of the (Benjamin) Franklin Square Park. That park was between “K” and “I” [Eye]
streets and between 13th and 14th streets of northwest Washington, DC. Franklin Square was a
popular park for the homeless.
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Photo taken of me for a yearbook,
Washington, D.C. (April 1979).

My Favorite Cities in the World
In the late 1970s and early ‘80s, I was a research computational mathematician
living in Room 877 of Meridian Hill Hall on the corner of 16th Street and Euclid
Street of the Adams-Morgan neighborhood of northwest Washington, D.C. On a
Friday evening, I might have dinner with my future wife, Dale. Our favorite place
was an Ethiopian restaurant that was a short walk down 18th street from Columbia
Road in the Adams-Morgan neighborhood. My other favorite places are the small
cafes along “T” and “U” streets, and the Meridian Hill Park Drum Circle.
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A Day in the Life of Philip Emeagwali of 1979
I lived in Room 877 of Meridian Hill and did so for approximately three years, from October 1978 to
May 1981. My tiny room had a twin sized bed and a desk. My room was air conditioned. I had a
19-inch Zenith television set. I had no telephone. I ate my breakfast in my room that had a tiny
refrigerator and a hot plate. I often ate my lunches and dinners at restaurants in the surrounding
Adams-Morgan neighborhood. I also hung around the lounge, reading room, TV room and I
frequently chatted with the persons manning the front desk, such as Patricia Thomas or Reverend
Thomas. My Meridian Hill postal address was: 2601 Sixteenth Street, N.W., Washington, D.C.
202-806-4114. https://www.ameofdc.com. Meridian Hill is thirty blocks from the White House.

In the late 1970s and early ‘80s, I was most likely to be seen jogging across the
Smithsonian’s National Zoo at five in the mornings. I also jogged through the
Adams-Morgan neighborhood, Dupont Circle neighborhood, Foggy Bottom
neighborhood, Rock Creek Park. The 12-mile-long Rock Creek Park extends from
the Potomac River to the border of Maryland. Foggy Bottom is named after the
fog that clings to the neighborhood in the morning. It is a late 18th-century
neighborhood, one of the oldest in Washington, D.C.
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My wife Dale and I took
African dance lessons
from Kibibi Ajanku (left),
the founding mother of
Sankofa Dance Theatre
of Baltimore, Maryland.

The Dupont Circle has a famous traffic circle and a water fountain at its center.
For me, the Dupont Circle drum circle with its late afternoon drummers and
dancers was like a church. Fast forward to the late 1990s, to West African
drummers in Baltimore, Maryland. My wife Dale and I took lessons on African
dance and rhythm from a charismatic griot and choreographer named Kibibi
Ajanku who was the founding mother of the Sankofa Dance Theatre of Baltimore,
Maryland.
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Me (middle, blue plaid shirt) with friends with Mount Rainier, Washington-Canada border in the background (Photo taken in
August 1974 and from the archive of emeagwali.com)

A Day in My Life in Washington, D.C.
What was my typical day in the early 1980s? At three in the afternoon, I am
mental exhausted from solving problems arising in physics or calculus or
computing. In scientific terms, I will describe such problems as programming
thousands upon thousands of processors, each akin to a tiny computer. My quest
was to figure out how to program a global network of processors to solve extremescale partial difference equations arising in modern algebra that arose from and
approximated partial differential equations arising in mathematical physics. At
three in the afternoon, I walked to the nearby Embassy of Nigeria to read the
Daily Times newspaper and socialize with staff and Nigerian visitors.
At 4:30 p.m., I played tennis at the nearby tennis courts at the intersection of “O”
Street NW and “23rd” street NW. If it was too cold, I would swim for two hours at
the Olympic-sized indoor swimming pool located at 600 22nd Street NW. Or I
might play tennis or squash in the indoor courts at the same address.

A Day in My Life in North Carolina
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WORKING WARDROBE
My brain is “on” in the mornings and “off” in the evenings. In the mornings, I work
barefooted with no socks. I wore pajamas and a sweater. In the afternoons, I step out for
exercise. I put on shorts in the summer and sweat pants if it’s cold.
WORKING SPACE

I’m more productive when I go to bed at the same time (10 p.m. prompt) and
when I get as much sleep as I can. I wake up sometime between 7 to 8 a.m. I have a
cup of green tea and stay hydrated. I check my emails.
I’m more productive when my desk is clean and my office is sparse. The things on my
desk are my computer keyboard, a spiral notebook, and a dozen fountain-pens, each
filled with colored inks.
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From a book on Kwanzaa celebration.

EXERCISE
I’m more productive on days I ran or swam or played tennis.
Some afternoons, my wife and I walk in a botanical garden or a park. If I’m walking alone,
I multi-task by listening to interviews and lectures.
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MORNING ROUTINE
I’m more productive when I do my intellectual work early in the morning. My bandwidth is
limited and I avoid “internet noise” in the mornings. I don’t read emails or social media in
the mornings. I don’t answer telephone calls in the mornings. I don’t hold a conversation
with my wife in the mornings.

AFTERNOON ROUTINE
After lunch, I read my mails, emails or a book. I might go to a concert in the evening.

WORKING DIET
I think better when I am hungry. Food is my enemy. Recently, I lost 26 pounds. I lost it by
divorcing coffee and consuming less calories. It’s simple math: less food means more life
and more productivity.
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With my son Ijeoma, after a game of soccer.
Photo taken in late spring 1991 in Ann Arbor, Michigan, United States.
https://www.flickr.com/photos/philipemeagwali/42149885595/sizes/o/

Favorite Night Clubs
About one Friday evening a month, I spent a few hours in the swanky Zanzibar
Night Club. Zanzibar maintained an image as a classy African and international
night club with a strict dress code. To be admitted into Zanzibar, gentlemen must
wear a dignified national dress, such as the Nigerian agbada, or a suit along with
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a collared shirt, a tie, and dress shoes.
In the mid-1980s, Zanzibar Night Club was in the Foggy Bottom neighborhood.
The clientele included African professionals employed at the nearby World Bank
or International Monetary Fund. Zanzibar Club had a Afropolitan atmosphere. It
was where Brenda Fassie—the South African anti-apartheid Afropop singer made
her U.S. debut in 2001. She sang passionately in Xhosa, Zulu, and Sotho for
three hours.

Me [right] and my son Ijeoma at a party in Saint Paul, Minnesota.

In the early 1990s, my friend Yusuf (Joe) Shalita, a Tanzania-born musician, and I
frequented Cabooze Music Club in Minneapolis, Minnesota. I first saw King Sunny
Ade at the Cabooze Music Club.
But my favorite night club of all time was First Avenue in Minneapolis, Minnesota.
First Avenue is where the artist formerly known as Prince unveiled “Purple Rain.”
It is where I first saw African acts like Osita Osadebe, Tabu Ley Rochereau,
Kanda Bongo Man, and Angelique Kidjo.
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With my son (Ijeoma) and my mother (Iyanma Agatha Emeagwali).

Favorite Institution: U.S. Library of Congress
Since June 10, 1977, I was a familiar face at the U.S. Library of Congress in
Washington, D.C. Some of my contributions to calculus and algebra occurred
while I was reading, researching, and writing inside the U.S. Library of Congress.
In the early 1980s, I took the 15-minute walk from my residence at 1915 EastWest Highway, Apartment 303, Silver Spring, Maryland, to the Metro station. I
took the Red Line for the 30-minute ride to Union Station near the U.S. Capitol
Building. From Union Station, I took a short walk to the U.S. Library of Congress.
In those days it took three weeks to complete an inter library loan request. Rather
than wait for three weeks, I went to the U.S. Library of Congress to get instant
access to the rarest mathematical materials.
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Me in Maryland, United States.
https://www.flickr.com/photos/philipemeagwali/29195830038/sizes/o/

Favorite Sport: Tennis
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I rested my brain by playing three to five sets of tennis. After ten years of playing
tennis almost daily, I was ranked by the United States Tennis Association as a
Level Five tennis player. I defeated the number one seeded tennis players of
several university teams with consistent ground strokes, great agility, marathon
level fitness, and speed.
I gave up playing tennis in part because I was programming supercomputers
twelve hours a day and because I had few Level Five tennis partners that I could
play with. Playing against weaker tennis players is good for my confidence and
ego. But it does not improve my game. For the same reason, a Level Six tennis
player would not want to play with me. On three occasions, I was humbled when I
practiced against retired Level Seven tennis players including one female, the
pros you watch on television. These world-class players are overpowering with
both their finesse and 100 miles per hour second serve-and-volleys.

Me in my tennis outfit and my grand father-in-law Pa Charles Baird. Photo taken in August 1984 in
Silver Spring, Maryland, United States.
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Me in Maryland, United States, October 31, 2006.
The Cosmic Ball Supercomputer that I invented was inspired by the shapes and lines on the surface of
a soccer ball. Photo from the archive of emeagwali.com and from the archives of emeagwali.com and
original at https://www.flickr.com/photos/philipemeagwali/29176158938/sizes/o/

Important Life Lessons I Learned the Hard Way
The most important lesson that I learned was that you cannot become the highest
supercomputer wizard without first and foremost, applying “sitting power,” sitting
the longest in front of supercomputers. I applied more “sitting power” into the
modern supercomputer more than any supercomputer scientist that ever lived.
The life lesson that I learned the hard way is that the impossible responds to
effort, not genius. A friend who is a musician told me that a violinist must mostly
practice and not mostly read her music. The violinist must apply her “sitting
power” to get to Carnegie Hall. This important lesson—of hard work, dedication,
discipline, consistency, and practice—applies to everything we do in life. The
massively parallel supercomputer I discovered is to the mathematician what the
violin is to the violinist.
You must play or think or dream soccer every day to play in the next World Cup.
You must write every day to write the next bestselling novel. You must write at
least a million words before you can call yourself a writer. I wrote a million words
of supercomputer codes before my name entered into newspapers. I spent
sixteen years honing my craft and building up my supercomputer muscles by
coding in the mornings and coding constantly.
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On days, or even years, I didn’t have access to a supercomputer, I wrote my
supercomputer algorithms and code fragments in my laboratory notebooks. Or, to
use lingo familiar to research mathematicians, I did theoretical stability analysis of
finite difference approximations of partial differential equations that are akin to the
ones that define the initial-boundary value problems.

Original Caption: Award-winning scientist Philip Emeagwali (left) speaking to sixth graders at the
Garfield Park School in Willingboro, New Jersey.

A student writing a school report on my contributions to the supercomputer asked
me:
“What course do I study to become a supercomputer genius, like you?”
“That’s like asking what book to read to become a violin virtuoso,”
I replied.
A passenger carrying her violin asked a New York City taxi driver:
“How do you get to Carnegie Hall?”
“Practice, practice, practice,” he said.
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To become a supercomputer genius, requires that you make a measurable
contribution to the development of the supercomputer. Mine was to experimentally
discover a never-before-seen parallel processing way of making modern
computers faster and making new supercomputers the fastest and, most
importantly, to do both by recording a never-before-seen supercomputer speed
increase. That increase made the news headlines and forever changed the way
we look at the modern supercomputer.
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How Do I Want to be Remembered?
A contribution to the development of the computer will be remembered as long as
the word “computer” is remembered. The need to calculate is as old as humanity.
The need to compute exists because it is central to human existence.
The Latin equivalence of the word “computer” was first used in print two thousand
years ago by the Roman author Pliny the Elder. The word “supercomputer” was
coined in 1967. I want to be remembered as the first person to witness the
transition from the computer that did one thing at a time to the supercomputer that
did many things at once. I believe that our children’s children will coin a new word
for their supercomputers. They will invent supercomputers that are science fiction
to us.
I discovered a new way of thinking about the new fastest supercomputer and
about the supercomputer of tomorrow not as a computer per se but as a global
network of tightly-coupled processors.
My discovery was processor-agnostic and was a blueprint for a never-before-seen
internet. The invention of a faster supercomputer is a milestone of human
progress. It made some impossible-to-solve problems arising in physics, algebra,
and calculus possible-to-solve.
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Each generation redefined the word “computer.” Our descendants’ definition of
the computer will perhaps become synonymous and correspond to our phrase
“planetary-sized super-brain that enshrouds our Earth.” In Year Million, I foresee
each person as a super-intelligent cyborg that is part human, part machine, and
part computer with a great sense of humor. I foresee their super-brains as
enshrouding even the Solar System and as one super being that can live forever.

Beyond the Supercomputer
Massively parallel processing provides extreme-scale computational scientists
with the incredible supercomputing power that makes it possible to solve grand
challenge problems that would otherwise
be impossible to solve. With a market
share of twenty billion dollars a year, the
parallel supercomputer is used to tackle
the world’s biggest challenges, such as
answering the biggest questions arising in
science, engineering, medicine, and
business. From mathematics to physics to
computer science, the supercomputing
paradigm has shifted from the singleprocessor supercomputer to the parallel
supercomputer.
My contribution to this paradigm shift was
that I was the first person to figure out the
immensely complicated procedure of
dividing a real-world grand challenge
problem into 65,536 smaller problems and
figuring out how to distribute those tworaised-to-power sixteen problems and how
to map them in a one-problem to oneprocessor corresponded manner that was
nearest-neighbor preserving and how to
map them to as many commodity-off-theshelf processors that outline and define a
new internet that I invented. The grand
challenges are the twenty biggest questions in computer science. Today’s grand
challenge questions are more complex than that of yesterday.
The discovery of practical parallel supercomputing changed the way geologists
search for and recover crude oil and natural gas, and changed it from simulating
on only one isolated processor to simulating across up to ten million processors
that were tightly-coupled to each other. Similarly, parallel supercomputing
changed the way the climate modeler predicts global warming; and changed the
ways the computational mathematician and the supercomputer scientist compute
for the answers to their biggest questions. Parallel supercomputing changed the
way we understand computer science and changed the way computer scientists
understand the supercomputer. Parallel supercomputing changed the way we find
crude oil and natural gas.
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In the old sequential processing way, the petroleum reservoir that is one mile
deep and the size of a town is crudely simulated on only one processor. In my
new parallel supercomputing way, that I discovered on the Fourth of July 1989,
the petroleum reservoir is accurately simulated across millions upon millions of
processors that were tightly-coupled to each other.
For the research scientist that asked what if, parallel supercomputing extends the
boundaries of what be discovered. For the research engineer that asked what’s
next, parallel supercomputing extends the boundaries of what can be solved. For
the research mathematician that asked what’s next, parallel supercomputing
extends the boundaries of what can be achieved.

This TOYOTA ad ran for three years in newspapers and national magazines across the United
States.
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11 Further Information
http://emeagwali.com
https://facebook.com/emeagwali
https://instagram.com/philipemeagwali
https://flickr.com/philipemeagwali
https://emeagwali.tumblr.com
https://linkedin.com/in/emeagwali
https://soundcloud.com/emeagwali
https://youtube.com/emeagwali
Download photos of Philip Emeagwali at
https://www.flickr.com/photos/philipemeagwali/albums/721576967795822
21
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